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ABSTRACT 

Despite  efforts  to  increase  the  participation  of 
women  in  applied  mathematics  and  technology,  women  are  still 
underrepresented  in  these  areas  of  study.  A  conference  of  those 
concerned  with  gender  and  science  and  technology  (GASAT)  was  held  to 
allow  all  those  interested  a  chance  to  discuss  advances  in  previous 
efforts  and  areas  of  concern.  The  numerous  papers  of  this  conference 
are  contained  within  volumes  I  and  II  of  this  book.  They  are 
partitioned  into  the  following  areas:   (1)  Science  and  Technology 
Education  in  East  and  West  Europe;   (2)  Changing  Teacher  Behaviours 
and  Collaboration  in  Classrooms;   (3)  Students,  Lecturers  and  Teaching 
Methods  in  Male  Dominated  University  Contexts;   (4)  Attitudes, 
Behaviours  and  Preferences  of  Subjects  at  School;   (5)  Access  to 
Engineering  Education;   (6)  Encouraging  Women  to  Professional 
Education  and  Career  Development;   (7)  Values  and  Employment  in 
Engineering  in  East  and  West  Europe;   (8)  Restrictions  and  Strategies 
in  Career  Development;   (9)  Work  and  Family:  Having  It  AH;  (10) 
Research  Methodology;   (11)  Evaluation  of  Intervention  Strategies; 
(12)  Challenge  and  Perspectives  of  European  Projects;  and  (13)  A  Look 
at  the  Future.  Volume  III  contains  the  text  of  the  four  keynote 
addresses  and  reports  of  the  workshops,  home  groups,  postersessions , 
papersessions ,  and  East-West  Forum.  (ZWH) 
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PREFACE 


Three  years  ago,  during  the  second  European  Gi\SAT  Conference  in 
Idnkdping,  a  group  of  participants  was  thinking  about  ways  to  continue 
discussions  between  researchers,  teachers  and  policy-makers  on  the  issue  of 
Gender,  Science  and  Technology  on  European  level.  It  was  felt  that  a 
European  exchange  should  not  be  hampered  by  the  absence  of  colleagues  from 
East  European  countries.  A  full  understanding  of  interactions  between  Gender, 
Science  and  Technology,  includes  cultural  and  historical  data;  learning  from 
international  comparison  is  a  prerequisite.  More  effort  should  be  given  to 
encourage  involvement  from  East  European  colleagues  in  the  next  GASAT 
Conference.  When  the  Eindhoven  University  Group  took  the  initiative  to 
organize  the  Third  European  GASAT  Conference  in  1992  one  of  its  main 
objectives  became  to  get  together  panicipants  from  East  and  West  Europe. 

With  financial  assistance  of  the  Eindhoven  University  of  Technology  a 
planning  committee  was  constituted.  The  committee  has  taken  fiill  responsi- 
bility for  all  aspecu  concerning  the  conference,  assisted  by  a  Dutch  and  an 
International  Advisory  Board  as  well.  All  groups  have  been  working  hard  to 
realize  the  third  European  GASAT  conference  as  a  meeting  of  colleagues  from 
East  and  West,  where  current  initiatives  in  research  and  intervention 
programmes  will  be  discussed  and  joint  European  projects  challenged. 

The  planning  committee  is  thankful  for  support  from  the  Dutch 
Ministry  of  Education  and  Science  and  also  from  '^'utch  industry. 

Of  course  the  most  important  contribution  is  coming  from  the  panicipanu. 
We  received  43  papers  of  which  12  by  authors  from  Eait-European  countries. 
They  have  been  classified  according  to  the  main  themes  and  sub-themes  of  the 
conference  and  are  published  in  that  order  in  two  volumes.  It  is  our  sincere 
wish  that  this  flying  stan  is  the  prelude  of  a  succesful  conference! 

On  behalf  of  the  planning  committee, 

Marijke  van  Vonderen 
Matja  Brand 


5 


INTRODUCTION 


GASAT  conferences  bring  together  women  and  men  who  are  concerned  to 
encourage  research  and  interventions  into  all  aspects  of  gender  differentiation 
in  science  and  technology  education  and  employment.  Gender  aspects  in  the 
field  of  natural  sciences  and  technology  is  the  main  subjca  of  this  book  that 
consists  of  two  volumes,  containing  the  formal  papers  that  have  been  accepted 
for  the  Third  European  GASAT  Conference  on  Gender  Science  and 
Technology  1992.  Following  the  tradition  of  GASAT-confcrences  the 
Contributions  are  distributed  in  advance  of  the  conference.  This  procedure  has 
also  been  used  at  the  first  and  second  European  GASAT  conferences  at 
Elsinor,  Denmark  in  1986  and  Jonkoping,  Sweden  in  1990. 

Objectives  of  diis  diird  conference  are  to  provide  perspeaivcs  on  joint 
European  projects  and  to  stimulate  exchange  of  ideas  and  experiences  in  each 
European  country  widi  regard  tc  current  initiatives  related  to  intervention  and 
research  in  education,  schooling  and  employment. 

Panicipants  in  die  European  GASAT  Conference  '92  represent  approximately 
25  countries.  The  planning  committee  received  43  papers  which  are  organized 
according  to  four  main  themes  and  an  excursion: 

1.  F/lnrfltinn  and  Schooling 

This  dieme  includes  papers  which  deal  with  die  social  context  of 
learning,  instruaion  and  eduction,  but  also  includes  papers  which  focus 
on  the  choice  of  school  subjects,  access  to  technical  educations  and 
continuing  adult  education  in  the  area  of  career  development. 
For  this  dieme  23  papers  are  submitted;  thqr  have  been  subdivided  into 
6  subthemes. 

2.  Employment 

This  dieme  ind'ides  papers  which  deal  with  values  widi  regard  to 
employment  in  (jngineering  and  the  combiniition  of  work  and  family. 
Also  papers  focusing  on  restrictions  and  strangles  of  profJosional  career 
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development  belong  to  this  theme.  Nine  papers  are  submitted  for  this 
theme  and  they  have  been  divided  in  three  subthcmcs. 

3.  Research  Methodoloyv  and  Evaluation  of  Interventions 

This  theme  consists  of  two  subtheir  es,  the  first  includes  tluee  papers 
v*^ich  focus  on  research  methodology  and  the  second  subtheme  consists 
of  three  papers  discussing  evaluations  of  interventions. 

4.  Toint  European  Proiccts 

Three  papers  either  discuss  existing  European  projects  or  challengp 
setting  up  those  projects 

Excursion:  House  of  the  Future 

In  preparation  of  a  GASAT-excursion  to  the  Dutch  House  of  the 
Future,  two  papers  have  been  written.  At  the  Conference  they  will  be 
discussed  in  one  of  the  Workshops. 

Within  each  sub-theme  the  papers  arc  arranged  alphabetically  according  to  the 
first  author's  name.  Some  of  the  papers  contribute  to  more  than  one  sub- 
theme.  In  that  case  other  criteria  such  as  distribution  of  authors  form  East  and 
West  Europe  and  a  maximum  of  four  papers  per  siib-theme  have  been  used 
for  assignment  to  a  theme. 

The  English  of  the  papers  received  before  due  time  have  been  correcteti,  if 
necessary.  We  are  grateful  to  Jan  Harding  for  her  mediation. 

The  formal  papers  published  in  these  two  volumes  precede  other  contributions 
to  be  expected  at  the  conference:  the  keynote  addresses,  poster  papers  and 
theses  for  round  wble  discussions.  They  are  the  basis  for  exchange  of  ideas  and 
experiences  in  paper  sessions,  workshops  and  round  table  meetings.  The 
planning  committee  is  looking  forward  to  meet  all  of  you  at  the  Eindhoven 
conference. 
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girls  into  physics  and  tiechnology  education 

Mar ja  Brand 
Eindhoven  University  of  technology 


The  Ment-project  started  in  1982  at  the  Eindhoven  Universi- 
ty of  technology.  The  idea  was  to 

initiate  changes  in  physics  and  technology  education  to 
get  »ors  girls  interested  and  keep  then  interested  in 
physics  and  technology 

initiate  changes  in  probleM  awareness  of  teachers, 
adninistrators  and  schoolcotinselors 

help  schools  and  teachers  to  start  their  equal  opportu- 
nity activities 
~    do  research  in  the  numbers  of  fenale  participation  in 

physics  and  technology  education. 
One  of  the  things  that  happened  was  the  start  of  the  GASAT 
■oveMent.  Jan  Raat,  Ilja  Mottier  and  Jan  Harding  were  the 
mothers  and  father  of  a  snail  network  of  GASAT  friends. 
In  1991  the  Ment-project  ended. 


nie  start 

Before  the  year  of  1982  there  were  some  activities  in 
Eindhoven  University  to  get  more  girls  interested  in  a 
technology  education  at  the  university  level.  Marijke  van 
Vonderen,  ineke  de  Raaff  en  Jan  Raat  were  initiators  for 
this  project.  They  wanted  to  know  how  nany/  how  few  women 
studied  at  technical  universities.  They  wanted  to  make  a 
■ap  of  the  results  and  then  try  and  find  a  way  to  change 
the  numbers. 

To  find  out  possible  solutions  to  alter  the  situation  tJiey 
seeked  support  and  information  from  collegues.  There  was 
very  little  information  about  why  girls  opted  out  of  phy- 
sics and  science  lessons  and  the  way  to  change  this  situa- 
tion at  that  time. 

In  november  1981  a  conference  was  organised  at  the  Eindho- 
ven university  to  exchange  ideas  with  collegues  working 
towards  the  same  goals:  Getting  Girls  into  Science.  Some 
thirty  educational  researchers  and  teachers  from  eight 
countries  i.  Europe  participated  and  they  started  what  was 
called  the  GASAT  network.' 
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The  conference  was  mainly 
about  girls  froa  12  -  14 
years  of  age  and  about  get- 
ting the»  into  physics. 
Although  ideas  were  bom  to 
stop  the  dropout  f roa  young 
women  with  a  showed  inte- 
rest in  physics  to  "fenale" 
vocational  studies  to  beco- 
me lab  assistent,  vet,  phy- 
sician etc. 

The  participants  were  mainly  interested   in  changing  the 
curriculum  and  the  hidden  curriculum  of  teachers. 
One  of  the  outcomes  was  not  to  speak  in  terms  of  lagging 
behind  of  girls,  because  it  suggested  girls  were  no  more 
than  disabled  boys. 


The  recommendations  that  were  agreed  upon  were: 

1.  Statistics  must  separate  the  data  of  girls  and  boys  in 
order  to  make  difficult  educational  outcomes  visible. 

2.  An  Information  network  must  be  built  in  order  to  faci- 
litate communication  between  educators,  scientists  and 
researchers  involved. 

3.  Teacher  training  can  play  an  effective  role  in  pre- 
service  and  in-service  education.  Both  forms  of  educa- 
tion must  be  oriented  towards  the  following  objectives: 
make  teachers  aware  of  their  o*m  attitude,  of  classroom 
interactions  and  career  opportunities  for  girls  and 
boys  in  science  and  inform  teachers  about  alternative 
strategies  in  science  teaching. 

The  objectives  cannot  be  fulfilled  only  by  providing  infor- 
mation, other  methodologies  must  be  used  too  in  order  to 
bring  about  attitude  changes. 

4.  Curriculum  and  teaching  material  can  contribute  to 
promote  girls'  opportunities 

-  sex  discrimination  in  teaching  materials  and  textbooks 
must  be  removed. 

-  examples  and  illustrations  in  textbooks  must  be  based 
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upon  girls'  experiences  -too. 

Science  Kust  be  presented  as  an  endeavour  of  woven  and 
men  with  historical,  cultural,  social  and  econoalc 
iapllcatlons. 

The  content  of  textbooks  Bust  not  be  far  away  fro* 
dally  life.  Presentations  should  not  be  abstract,  for- 
nallzed  and  theoretical  bit  rather  concrete,  connected 
with  real  life  processes. 

Science  lessons  auist  pay  attention  to  the  social  lapll- 
catlons  of  science  and  technology.  They  aust  deal  with 
the  benefits  of  technological  development  and  the  nega- 
tive consequences  and/or  controversial  Issues. 
Textbooks   can  use   biographies   of  wonen   scientists  as 
illustrations  of  science  as  huaan  activity. 
Career  material  for  girls  aust  be  developed. 
And  'teaching  Materials  aust  include  a  variety  of  me- 
thods (problea  solving,  decision  aaking,  design,  hands- 
on  activities  etc ) . 

5.  Infomative,  social  and  eaotional  support  aust  be  given 
to  young  woaen.  Exaaples  are  inforaation  about  conse- 
quences of  subjest  choices  and  non-traditional  career 
opportunities.  Social  support  could  be  positive  iaage 
of  feaale  technicians  in  aedla,  financial  support, 
extra  courses.  And  eaotlonal  support  could  be  using 
role-Bodels,  and  feaale  networks. 

The  last  reconaendation  was 

6.  More  research  is  needed  in  order  to  know  the  probleas 
and  thereby  change  the  situation.  Longitudinal  evalua- 
tion research  into  the  effects  of  experiaents.  Xapor- 
tant  is  to  fora  a  body  of  knowledge  as  basis  for  future 
experiences . 

These  recoaaendations  were  the  basis  for  the  Ment-pro- 
ject.'  In  aay  1982  ir.  Harja  Lensink  was  the  first  co- 
worker to  aake  the  Ment-project  into  a  succes.' 
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ThTM  phase  project 

1982-1984 

The  first  phase  of  the  project  was  mainly  collecting  data 
and  bringing  statistics  about  girls  in  physics  and  techno- 
logy education  to  the  attention  of  teachers  to  nake  then 
aware  of  the  problem.  Physics  textbooks  were  exaained  to 
see  whether  they  contained  elements  that  disadvantaged 
girls.  Guidelines  were  established  for  the  production  of 
new  textbooks  and  teaching  materials  dealing  with  the 
content  of  instruction  and  the  languaqe  used,  the  illustra- 
tions, the  examples  and  the  illustrative  texts.  Video's 
were  nade  to  study  interaction  between  single  and  nixed- 
sexe  groups  in  hands-on  activities. 

1984-1987  ^ 


rences    that    lead    to  less   

interest     in     physics  by 
girls . 

Girls  find  physics  less  usefull  for  their  personal  life. 
They  are  however  interested  in  topics  related  to  the  body 
and  the  natural  world  and  they  are  unaware  of  career  oppor- 
tunities in  physics  and  technology. 

The  position  of  young  women  at  Senior  technical  training 
colleges  (STT)  (16-20  years  of  age)  was  investigated.  The 
purpose  was  to  find  out  what  attracted  thes  in  technical 
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In  the  second  phase  was 
curricula  design  the  topic. 
"Girl-friendly"  fysic  les- 
sons based  on  the  interest 
of  girls  were  nade  and  ex- 
perisental  tested.  The  les- 
sons were  about  electricity 
in  and  around  the  house, 
the  eye  and  seeing  (optica 
and  light),  energy  and  the 
body  and  Measuring  time.  A 
large  investigation  was 
done  to  find  out  the  diffe- 


studiss  and  the  notivatlon  to  study  at  STT. 
Motives  to  study  at  STT  were 

-  the  practical  work,  working  with  your  hands 

-  the  concrete  work,  seeing  iraedlately  what  works  or  not 

-  the  feeling  of  control  over  things 

-  being  able  to  design,  sake  and  repair  things 

-  wanting  to  know  how  things  work 

-  the  interesting  study 

-  the  interesting  career  opportunities. 

Also  teachers  and  aale  students'  attitudes  towards  female 
students  was  object  of  study.  Results  showed  that  school- 
adainistration  and  teachers  can  play  an  active  role  in 
informing  and  attracting  girls  and  their  parents'  attention 
to  career  opportunities  for  wonen  in  technology.  Mixed 
feelings  in  teachers  attitude  towards  fenale  technicians 
influence  the  class  cliaate  negative.  Technical  schools 
with  Bore  feaale  teachers  are  sore  positive  towards  activi- 
ties to  attract  feaale  students  and  have  less  dropouts. 

1987-1991 

The  third  period  was  the  nost  rewarding  one.  Technical 
woaen  were  made  visible  in  statistics  and  becoaing  wore 
visible  in  the  awareness  of  the  public.  The  inforaation  tJne 
Ment-project  could  provide  was  very  auch  wanted/  needed  and 
a  lot  of  teacher  support  was  given*.  The  inforaation  re- 
cource  center  worked  pretty  good*  and  a  network  of  tea- 
chers was  foraed. 

A  thesis  on  pupils  attitude  towards  technology  showed  the 
iaportance  of  starting  at  very  young  age  with  technology 
lessons.  The  differences  in  attitude  towards  technology  are 
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foraed  at  a  very  young  age. 
At  the  age  of  ten  years  it 
can  be  aeasured  and  it  does 
not  change  all  that  auch  in 
the  ten  years  following. 
Prlaary  science  lessons 
will  be  of  enornoue  iapor- 
tance to  keep  girls  intere 


sted  in  science  and  technology. 


A  research  into  profiles  of  girls  at  STT  gave  nore  infonsa- 
tion  about  information  and  others  influencing  girls'  choi- 
ces. 

The  girls   have  parents  with  positive   feelings  about  the 
possibilities  to  succeed  for  their  doughters. 
The  parents  let  their  doughters  free  to  choose  a  study  of 
their  own  choice. 

The  girls  belong  to  a  girls-scene  where  freedon  to  choose 
is    accepted . 

The  girls  have  reasonably  to  good  marks  in  math  and  reaso- 
nable to  average  in  physics. 

Most  girls  visited  open-days/  activity  days  for  girls  at 
STT*.  The  girls  get  little  negative  feedback  about  their 
wish  to  go  to  STT  from  teachers,  counselors,  parents, 
fanily,  (girl) friends. 

They  value  working  in  the  long  term  future. 
They  expect  to  succeed  in  STT  and  to  be  able  to  cope  with 
fellow  students  as  part  of  a  minority  group. 
They  also  have  a  clear  view  of  the  difficulty  of  the  les- 
sons and  of  students  interaction  at  STT.  They  know  what  to 
expect. 


The  profiles  point  out  that  the  information  given  to  future 
students  about  sTT  is  neBsesary  and  also  that  the  role  of 
teachers,  parent  and  counselors  is  very  important. 
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Ment-project  at  end 

It  is  very  difficult  to  state  the  importancti  of  the  pro- 
ject. Results  are  not  easy  to  be  attributed  to  the  work  of 
the  co-workers. 

label  1:  . 

■  Deelname  van  meisjes  aan  technische  opleidingen.^' 


1968 

1978 

1988 

»b* 

proc 

abt 

proc 

abs 

proe 

556 

0,4 

SA17 

4,2 

5209 

6.2 

mt* 

24 

0.1  ' 

264  " 

_0.6 

1449 

'2.3 

hU 

32 

0.3' 

455 

2.2 

1843 

5.7 

If  there  is  a  slight  increase  of  girls  in  physics  and  tech- 
nology education  that  may  be  the  resrlt  of  nationwide 
advertising,  the  change  in  attitude  towards  technology  and 
feaale  technicians  or  the  work  of  the  Ment-pro ject.  Fact  is 
that  a  lot  of  people  knew  where  to  find  us  and  needed  the 
information  we  gave  to  then. 

There  are  two  contradictory  explanations  for  the  fact  that 
girls  opt  less  for  physics  and  technology  education; 

*  girls  do  not  choose  for  physics  and  technology  lessons 
because  they  have  a  lack  of  inforMation.  They  know  little 
about  technology  because  they  were  never  confronted  with 
technology  en  never  learned  about  it  at  school.  They  will 
never  choose  for  physics  and  technology  out  of  not-knowing 
and  not-caring. 

*  girls  do  not  choose  for  physics  and  technology  lessons 
because  it  is  a  male  dominated  setting  where  you  cannot 
easily  survive  as  fewile.  Technology  has  a  "macho"  image 
where  women  cannot  feel  at  ease.  Girls  have  enough  informa- 
tion about  technology  and  the  technological  world  to  say  no 
to  "male-technology".  They  have  strong  feelings  about 
technology  use  and  abuse. 

Both  explanations  can  be  true.   The  Ment-pro ject  wanted  to 
break  down  the  "macho"  image  of  physics  and  technology. 
We  did  it  by  showing  that  the  image  is  there  allright  but 
it  can  change  and  by  explaining  how  physics  and  technology 
can  be  made  gender  inclusive   in  which   gender  no  longer 

Zo 

itributions  GASAT         page  9        The  Netherlands  1992 


leads  to  a  better  or  lesser  interest  and/  or  performance. 
Ten  years  of  Kent-project  will  not  be  enough  to  change  ages 
of  sex  biased  education,  but  still  we  believe  we  did  make  a 
difference. 


1.  Raat  J.  Harding  J.  Mottier  I.  Girls  and  Science  and  Techno- 
logy, Eindhoven  1981 

2.  Brand  M.  Eindrapport  Ment-project,  Eindhoven  1991 

3.  The  participants  at  the  conference  made  a  promise  to  keep 
in  touch  and  they  did:  GASAT  mondial  conferences  were  held 
every  two  years.  The  sixt  one  was  in  Australia  1991,  the  se- 
venth will  be  in  Canada  1993. 

4.  One  of  our  leaflets  for  girls  about  senior  technical  trai- 
ning (STT)  was  printed  18.600  ti»es  and  used  in  information 
campaigns  by  STT  colleges. 

5.  Ten  years  of  Ment-project  was  good  for  approximately  150 
speeches  and  workshops  about  girl-frienly  fysics,  school- 
career  counseling  for  technical  studies  and  professions, 
gender  free  curricula  designing,  equal  opportunities  etc. 
About  3000  teachers  were  personally  involved  in  lectures, 
workshops  and  experiments.  About  100  research  reports  were 
written  and  send  free  of  charges  to  teachers,  scientists, 
administrators,  industries.  The  project-information  journal 
(in  total  580  pages  information)  was  send  quarterly  to  2500 
schools,  institutes  and  private  home  adressen. 

The  developed  school  materials  (3  video's,  4  brochures  en 
several  fysicbooklets)  was  send  free  of  charges  to  every  one 
asking  for  it.  Hundreds  of  schools  were  involved  in  theme- 
sessions  about  girls  and  fysics  or  girls  and  technology.  Every 
year  about  120  people  asked  for  advise,'  help/  material  which 
we  provided  if  possible. 

Thirtytwo  co-workers  were  involved  in  all  the  activities,  some 
for  short  others  for  lengthier  periods,  as  researchers,  advi- 
sers and  collegues. 

l.^*"^  op«n-days  and  activity  days  they  get  information  about 
STT.  The  variety  of  work  you  can  do  as  engineer.  They  meet 
I*  ,  5°^^"""=^®^^  discuss  career  opportunities.  They  also 
get  information  from  female  students  about  the  studie,  the 
fellow  students  etc. 
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GENDER,  SCIENCE,  TECHMOLOGY  AND  ENGII«EER1NG:  EDUCATION 
IN  •  lUTAIN  and  BULGARIA 

Dr.  Alan  Dumdell 
Dept.  of  Psychology.  Glasgow  Polycchnic,  ScoUand 


Abstract 


The  existence  of  a  gender  gap  in  Britain  with  regard  to  physical  science, 
computing  and  enrineering  is  compared  with  its  apparent  absence,  at  least 
S  Scational^stem,  in  BulgiTa.  Indeed  in  some  cases  it  is  reversed. 
Why  is  this?  For  comparison  reference  is  made  to  British  studies  on 
classroom  behaviours  and  student  choices.  In  Bulgaria  a  core  curriculum 
has  existed  for  many  years,  with  a  prominent  role  given  to  saence  and 
VSToS.  However,  in  pursuit  of  western  individualism  there  us  pr^ure 
o  STSce  more  choice  into  the  curriculum,  with  prel  nunary  «gns  that 

L  is  producing  western  style  gender  ^«^^^^'^^ttTle^JfoTSrs 
in  BulMria  is  aSessed,  as  is  the  status  of  engineenng,  the  high  level  of  girl  s 
schoofPormance  and  rather  formal  teaching  methods.  It  is  concluded 
that  Bulgaria  has  succeeded  in  presenting  saence  and  particularly 
edmoldy  as  gender  neutral  in  schools,  but  that  this  succ^s  is  now  ^i^^'f 
cSS^  The  material  is  based  on  two  academic  visits  to  Bulgaria  m  1987  and 


General  background 

The  countries  of  the  former  communist  block  in  Eastern  Europe  have  been 
much  more  successful  than  Brit-in  in  presenting  technology  and 
engineering  as  gender  neutral  throughout  the  educational  system.  It  is  the 
purpose  of  this  article  to  try  and  understand  how  tliis  has  come  about,  using 
Bulgaria  as  an  example  for  closer  consideration.  This  issue  is  particularly 
important  for  Britain,  as  shortages  of  technologically  qualified  personnel 
exist  and  a  national  curriculum  is  being  introduced  into  England  and  Wales 
which  gives  science  and  technology  a  high  profile. 
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Researchers  visiting  Eastern  Europe  before  the  collapse  of  communism  (^), 
(2)  to  investigate  gender  related  issues  have  reported  being  met  with 
genuine  surprise,  mild  amusement  and  comments  that  the  problem  was 
solved  because  the  State  was  ideologically  committed  to  equality.  Virtually 
no  feminist  movement  seemed  to  exist,  and  there  was  some  reverse 
concern  over  the  'feminisation  of  the  intelligentsia'  (3).  However,  research 
mainly  published  in  the  west  has  shown  that  in  spite  of  some  impressive 
achievements  (4)^  particularly  in  education,  widespread  differences  in 
occupation  between  the  genders  do  occur  in  these  societies  W)^  (5)^  and  that 
this  can  be  understood  by  the  phrase  'womens  double  burden'  (i.e.  women 
have  to  work  and  look  after  the  home)  rather  than  any  notion  of  equality 
(6),  (7). 

Attempts  in  Britain  to  interest  schoolgirls  in  technological  subjects  has  met 
with  slight  success,  with  the  proportion  of  students  who  are  female  that  are 
admitted  to  universities  (8)  to  study  mechanical  engineering  rising  from  2% 
in  1974  to  10%  in  1989,  electronic  and  electrical  engineering  from  2%  in  1974 
to  7%  in  1989  and  in  computing  dropping  from  24%  in  1974  to  13%  in  1989. 
At  each  choice  point  in  the  educational  system,  more  and  more  girls  opt  out 
of  technologically  oriented  subjects.  Kelly  (9)  observed  many  instances  in 
schools  of  boys  domiiuiting  girls  in  laboratories,  ridiculing  girls'  attempts  at 
work,  gaining  more  of  the  teachers  attention  and  acting  as  though  they  had 
priority  for  apparatus.  Dumdell  (10)  found  a  gender  gap  in  favour  of  boys  in 
knowledge  and  use  of  IT  amongst  school  leavers,  and  furthermore  this  gap 
stayed  constant  between  1986  and  1989. 
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An  assessment  of  gender  and  technology  in  Bulgaria 


The  following  discussion  draws  on  the  experiences  of  two  visits  to  Bulgaria 
in  Autumn  1987  and  in  the  disturbed  circumstances  of  November  1990: 
The  subject  of  computer  science  has  become  male  dominated  in  Britain. 
What  of  Bulgaria?  The  first  problem  is  that  the  computer  revolution  has 
only  recently  begim  to  hit  Bulgaria,  such  that  the  situation  is  similar  in 
some  ways,  to  d\at  in  Britain  perhaps  10  years  ago.  For  example,  whilst  about 
18%  of  British  households  owned  home  computers  in  1991  Domozetov 
(13)  reported  that  only  3.7%  of  Bulgarian  scientists  had  home  computers. 
The  subject  of  computer  science  is  a  new  one  in  Bulgaria,  and  official 
statistics  are  hard  to  find  (1*).  However,  Domozetov  (^5)  has  carried  out 
some  of  the  apparently  few  studies  in  Bulgaria  that  even  raise  the  issue  of 
gender  and  computing,  with  a  study  of  the  introduction  and  use  of 
computers  in  the  Savings  Bank  and  amongst  scientific  workers.  In  the 
Savings  Bank  he  found  a  situation  similar  to  Britain,  in  that  most  of  the 
routine  computer  operators  were  female,  and  most  of  the  managers  were 
male.  The  scientific  workers  were  rather  different,  vnth  more  of  a  gender 
balance  amongst  those  using  computers  at  a  professional  level. 
An  interview  carried  out  by  the  author  in  November  1990  on  a  23  year  old 
female  systems  analyst  in  Bulgaria  is  another  source  of  information.  She 
said  that  in  her  undergraduate  education,  which  was  oriented  towards 
electronics  and  telecommunications,  about  70%  of  the  students  were 
female,  and  she  was  very  surprised  when  informed  of  the  situation  in 
Britain  where  only  10%  of  similar  students  would  be  female.  She 
commented  on  the  very  poor  level  of  practical  work  at  her  university  and 
the  domination  of  her  education  by  lectures.  She  also  was  of  the  View  that 
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students  perceived  engineering  and  computing  as  easy  subjects  to  study, 
which  is  not  the  case  in  Britain. 

The  situation  with  regard  to  gender  and  computer  science  in  Bulgaria  was 
thus  unclear,  although  it  did  not  seem  to  be  the  same  as  in  Britain.  The 
situation  with  regard  to  gender  and  engineering  was,  however,  dramatically 
different  to  Britain,  with  the  Bulgarian  government  restricting  the 
proportion  of  admissions  into  engineering  degree  courses  that  were  female 
to  50%  in  order  to  stop  women  dominating  engineering.  Compared  with 
Britain,  where  getting  10%  of  undergraduate  engineering  admissions  to  be 
female  is  seen  as  something  of  a  success,  Bulgaria  is  dramatically  different. 
Why? 

(a)  Low  status  of  engineering: 

It  was  argued  that  engineering  had  a  low  status  in  Bulgaria,  as  shown  by  the 
relative  ease  of  getting  on  an  engineering  course.  For  example  in  1987  the 
Higher  Institute  of  Mechanical  and  Electrical  Engineering  reported  that  it 
was  having  difficulty  filling  some  of  its  courses,  whilst  places  to  study  law, 
humanities  and  social  sciences  were  greatly  oversubscribed.  It  was  argued 
that  the  salaries  earned  by  engineers  were  not  particularly  good,  and  that 
potential  students  were  also  put  off  by  the  knowledge  that  the  available 
level  of  technology  in  industry  was  low  (^4). 

Thus,  it  w%s  argued,  because  female  students  were  highly  motivated  to  get  a 
degree,  any  degree,  they  took  the  easy  option  and  chose  engineering.  (Why 
relatively  weak  male  students  would  not  take  the  same  strategy  was  not 
explained.)  The  major  flaw  with  this  as  an  explanation  is  that  engineering 
courses  in  Britain  are  also  difficult  to  fill,  engineering  is  seen  as  of  low 
status  in  Britain  with  only  average  pay  rewards,  and  yet  very  few  females 
apply  to  study  it. 
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(b)  Perhaps  all  gender  differences  have  been  eradicated  in  Bulgarian 
society?: 

This  is  dearly  not  so  (4).  Furthermore  some  gender  differences  do  ocoir  in 
higher  education  in  Bulgaria  (^4),  and  they  show  some  similarities  to  the 
situation  in  Britain.  For  example,  health,  medicine  and  education  are 
numerically  dominated  by  female  students,  whilst  maths,  physics  and 
chemistry  tend  to  be  dominated  by  male  students.  Engineering  is 
spectacularly  different  from  Britain,  and  in  general  more  female  students 
seem  interested  in  technology  than  in  Britain. 

These  gender  differences  represented  a  failure  of  Bulgarian  government 
policy.  In  spite  of  the  lack  of  reaction  to  questions  of  gender,  Jancar  (^1) 
pointed  out  that  it  has  been  an  accepted  part  of  government  educational 
policy  in  Eastern  Europe  for  many  years  to,  where  deemed  necessary, 
produce  gender  quotas  for  higher  education  subjects.  The  success  of  this 
policy  has  been  very  unclear,  and  definitive  statistics  have  been  difficult  to 
identify.  One  of  the  purposes  of  establishing  gender  quoUs  for  subjects  was 
to  prevent  the  'feminisation  of  the  inteUigentsia',  as  girls  on  average  left 
school  with  considerably  better  qualifications  than  boys  and  57%  of 
university  students  in  Bulgaria  were  already  female  by  the  1980's  (^4).  This 
raises  another  question: 

(c)  Why  do  girls  outperform  boys  in  the  Bulgarian  education  system? 
A  number  of  possible  reasons  were  suggested:  Firstly  it  was  argued  that  girls 
behaved  better  than  boys,  that  they  were  more  diligent  and  matured  earlier 
than  boys.  If  this  was  the  case  it  presumably  would  be  linked  to  stereotypes 
of  typical  male  and  female  behaviour,  and  fits  in  with  an  international 
trend  which  includes  good  educational  success  within  the  stereotype  of 
expected  female  behaviour. 
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Secondly  the  existence  of  a  core  curriculum  in  Bulgaria,  such  that  almost 
all  school  students  of  both  genders  studied  the  same  subjects  throughout 
their  schooldays,  including  scientific  and  technological  subjects,  prevented 
girls  from  opting  out  of  these  technological  subjects.  The  desire  to  do  well 
overcomes  any  negative  feelings  about  these  subjects  and  girls  thus  tend  to 
leave  school  well  qualified  in  these  areas.  It  was  interesting  to  note  that 
Britain  and  Bulgaria  app>eared  to  be  moving  in  opposing  directions  here.  In 
Britain  a  core  curriculum  has  recently  been  introduced,  and  one  of  the  main 
reasons  for  it  was  to  stop  large  numbers  of  girls  from  opting  out  of  physical 
science  study  at  a  young  age.  Conversely,  as  part  of  the  new  found  concern 
for  individuality  and  choice,  there  are  experimental  attempts  underway  in 
Bulgaria  to  introduce  more  variation  into  the  curriculum.  Unpublished 
preliminary  data  from  the  schools  involved  indicates  that  one  of  the  effects 
of  this  is  indeed  to  increase  gender  differentiation  in  course  choice  with 
girls  tending  to  avoid  physical  sciences. 

A  third  argument  was  that  the  teaching  of  science  and  technology  in 
Bulgaria  was  heavily  theoretical  and  lecture  oriented,  and  that  this  suited 
the  girls.  There  seemed  to  be  a  consensus  both  of  foreign  researchers  and 
among  Bulgarians  themselves  that  Bulgaria  had  a  major  educational 
problem,  in  that  you  cannot  teach  science,  computing  and  engineering 
properly  unless  the  students  spend  much  of  their  time  doing  laboratory 
work  and  projects.  The  problem  is  that  you  must  be  able  to  afford  the 
necessary  apparatus  for  schools  and  higher  education.  If  it  were  the  case  that 
girls  preferred  lectures  and  theoretical  rather  than  practical  study,  then  that 
could  explain  the  good  Bulgarian  girls'  performance.  However,  it  should  be 
pointed  out  that  conversely  one  of  the  strategies  discussed  at  GASAT 
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meetings  (16)  to  attract  more  women  into  physical  science  has  been  to 


increase  the  practical  and  real  world  element  of  study. 
Another  question  is  raised  by  this  discussion:  Why  is  it  a  problem  that  girls 
do  well  in  the  educational  system  in  Bulgaria,  why  is  it  not  something  to  be 
pleased  about?  One  response  (1)  was  that  female  graduates  were  more  likely 
to  enter  administration  and  education  than  go  Into  industry  where  it  was 
argued  that  they  were  needed.  Another  response  related  to  teaching  styles.  It 
was  argued  that  females  were  happier  with  rote  learning,  memory  work 
and  lecture  material,  and  were  not  as  creative  as  males.  Bulgarians  appeared 
to  be  very  concerned  about  creativity  and  the  past  stifling  of  initiative, 
linking  this  to  the  formal  lecturing  style  of  teaching.  There  Is  a 
contradiction  here  however,  as  on  the  one  hand  females  are  accused  of 
preferring  theoretical  and  abstract  study  rather  than  practical  work,  and  on 
the  other  hand  they  are  accused  of  not  being  so  good  at  abstract  and  creative 
work. 

(d)  A  tyntheiis? 

Whilst  the  status  of  engineering,  girls  motivations,  the  attempted 
eradication  of  gender  differences  in  Bulgaria,  school  behaviour,  teaching 
styles  and  the  core  curriculum  all  seem  relevant  to  explaining  the  female 
interest  in  technology  in  Bulgaria,  none  appears  totally  convincing  alone. 
The  following  represents  an  attempt  to  make  sense  of  these  factors: 

The  proclamation  of  gender  equality  by  the  Communist  state  could  be 
argued  to  have  been  a  partial  sham,  in  spite  of  some  achievements, 
particularly  in  education.  Much  of  the  population  have  relatively  recently 
migrated  from  a  traditional  rural  peasant  culture  to  an  urban  situation,  but 
are  very  keen  that  their  children,  including  girls,  should  be  educated  well.  A 
degree,  any  degree,  is  seen  as  a  great  honour  and  family  pressure  to  obtain 
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one  would  be  strong.  However,  traditional  male  routes  into  the  male 
dominated  hierarchy  would  be  by  means  of  the  study  of  administration  or 
law,  so  girls  would  not  be  pushed  or  attracted  in  that  direction.  At  the  same 
time  Mandst-Leninism  glorified  science  and  engineering  as  the  foimdation 
of  the  progress  of  society  (17)  these  subjects  had  an  important  role  in 
schools,  and  engineering  comprised  a  large  proportion  of  the  opportunities 
available  in  higher  education.  The  core  curriculum  ensured  that  these 
possibilities  were  open  to  girls,  as  did  girls'  relatively  good  performance  at 
school,  possibly  aided  by  the  lecture  based  means  of  teaching.  Thus  many 
girls  strongly  motivated  to  be  involved  in  higher  education  were  directed 
towards  engineering  and  were  able  to  take  up  many  places  that  were 
relatively  easy  to  get  into. 

The  Future 

This  article  has  attempted  to  understand  why  Bulgaria  has  been  so 
successful  in  attracting  females  into  engineeiing  and  technology.  The  issue 
is  complex,  but  a  core  curriculum  certainly  seems  to  be  one  important 
factor.  The  dramatic  changes  going  on  in  Eastern  Europe  societies  contain 
opportunities  and  dangers.  The  opportunities  include  the  existence  of  a 
large  ]xx>l  of  female  schoolchildren  and  students  who  are  both  qualified  and 
interested  in  physical  science  and  technology.  They  represent  a  large 
reservoir  of  talent  and  expertise  that  can  help  Bulgaria  enter  the 
information  age  -  a  reservoir  the  envy  of  some  other  countries.  The  danger 
is  that  in  throwing  out  everything  associated  with  the  old  Communist 
regime,  Bulgarians  might  decide  to  throw  out  notions  of  gender  equality 
and  remove  or  water  down  the  core  curriculum  with  its  compulsory 
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science.  If  this  happens  it  may  have  the  effect  of  removing  many  girls  from 
the  study  of  sdence  and  technology.  It  is  to  be  hoped  that  this  does  not 
occur. 
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THE  PHILOSOPHY  OF  TECHNOLOGY  EDUCATION  IN  OUR  DEMOCRATIC 


SCHOOL 


Dlpl.-lng.  Hana  NOVXkovX,  CSc. 
Head  of  PEDAGPROGRAM,  Prague,  Czechoslovakia 


Technology  education  nust  be  adapted  to  the  cultural 
•ilieu  as  well  as  to  the  progress  and  changes  oF  our  demo- 
cratic society,  to  the  scientific  and  technological  innova- 
tions. The  prepared  refom  oF  the  educational  systea  has  to 
be  a  key  social  activity  in  the  new  market  economy.  Our  sys- 
tem of  education  cannot  be  reFormed  in  isolation  independent 
From  high- technology  world. Technology  is  an  organic  part  of 
our  culture  and  tecnnology  education  must  be  a  substantial 
feature  of  modern  general  education  in  the  democratic  soci- 
ety helpinq  to  develop  ones  personality  in  accordance  with 
the  neeaii  6f  the  so6i6ty. 

Technology  education  interfacing  the  society  is  under- 
stood to  be  necessary  precondition  or  successful  implemen- 
tation of  specialized  education  and  professional  orientation 
of  pupils  resulting  in  a  concious  career  choice  of  further 
studies  or  taking  a  job.  Technology  education  must  be  a  prin- 
ciple of  the  modern  educational  policy,  Tha  specific  system 
of  school  technology  has  to  be  carried  out  in  different  le- 
vels of  formal  and  informal  education. 

Integrated  technology  programa  being  realized  from  the 
kindergarten  through  upper  secondary  school  are  the  bases  for 
the  curriculum  development  for  2000. 


I.  Some  remarks  on  the  Czechoslovak  school  ivatem  and  its 


Czechoslovakia  is  a  country  of  great  iraditions  in  cul- 
ture and  education.  The  beginnings  of  education  on  the  terri- 
tory of  present-day  Czechoslovakia  are  connected  with  the 
church  schools  in  9th  and  10th  century  monasteries.  First 
lay  schocls  are  recorded  from  as  early  as  the  13th  century. 
Very  important  impulse  to  the  development  of  education  in 
our  country  was  the  founding  in  1348  of  the  Prague  Universi- 
ty by  Czech  King  and  Roman  Emperor  Charles  IV.  This  first  u- 
niversity  in  Central  Europe  became  a  center  of  education,  in- 
fluenced the  development  of  education  and,  later,  the  process 
of  national  self-awareness. 
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The  achO'ol  reForm  oF  1774  introduced  the  compulsory  six- 
year  school  attandsnce  For  all  children.  Coapulsory  eight- 
year  school  attendance  for  all  children  aged  six  to  Fourteen 
was  enacted  in  1869. 

The  First  secondary  schools  /  Latin    gyanasiua/  have  their 
roots  in  the  14th  century.  First  practical  schools,  precursors 
of  later  specialized  secondary  schools,  began  to  arise  in  step 
with  the  economic  developiaent  and  expansion  of  industrial  pro- 
duction at  the  end  of  the  18th  century. 

In  the  independent  Czechoslovak  state  after    World  War  I, 
schools  underwent  market  development.  A  network  of  common 
schools  was  completed,  the  number  of  secondary  schools  increa- 
sed, and  new  universities  came  into  existence.  February  1948 
followed    the  Communist  government  and  several  educational  re- 
forms were  carried  out.  Their  characteristic  mark  was  a  uni- 
form school  and  central  control,  the  national  curriculum  for 
all  school  subjects.  The  last  reform,  in  1976,  enacted  10  - 
year  compulsory  school  attendance. 

The  'Velvet  Revolution*  in  1989  and  the  democratisation  of 
our  society  has  a  great  influence  on  our  school  system,  which 
is  at  present  changing.  The  new  school  system  will  devote  the 
greatest  attention  to  the  upbringing,  training  and  education 
of  the  rising  generation  from  the  aspects  of  the  democratic  de- 
velopment of  our  republic.  That  means  to  systematically  create 
conditions  to  be  free,  heclthy,  educated  a  well  prepared  for  the 
life  in  the  democratic  society,  for  them  to  absorb  all  that  is 
wise,  nobl*«  honest  and  beautiful,  and  the  progressive  values 
created  by  mankind.  We  would  like  to  open  our  country  to  Europe, 
to  the  world  and  from  this  point  of  view  we«re  preparing  the 
new  school  system.  In  view  of  the  growing  complexity  of  the 
tasks  to  be  tackled  at  the  beginning  of  the  next  century  by 
whose  who  at  present  attending  school,  Czechoslovakia's  state 
bodies  adopted  a  long-term  programme  for  perfecting  the  Czecho- 
slovak educational  system,  which  will  be  reformed  rluring  the 
next  few  yesrs.  The  purpose  of  the  fundamental  changes  in  the 
work  of  our  schools  is  to  improve  the  quslity  of  training  and 
education,  to  ensure  a  higher  standard  of  tuition,  to  give  the 
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opportunity  to  the  gifted  childre;)  to  develop  their  abilities. 
IVe  have  to  continuously  iaprove  the  curricula,  teaching  pro- 
grammes, textbooks,  other  study  Materials  and  teaching-aids, 
to  introduce  Modern  and  effective  f orns and  Methods  of  instruc- 
tion. 

Cur  education  will  develop  in  the  European  context.  The 
government  guatantees  that  Czechoslovakia  will  continut  estab- 
lishing further  political  changes  aimed  at  integrating  our  re- 
public into  the  family  of  (Vest  European  and  other  deMOcratic 
countries.  Since  February  1991  Czechoslovakia  has  been  a  mbm- 
ber  of  the  Council  of  Europe  and  has  cooperative  relations 
with  the  European  COMMunities. 

After  the  'Velvet  Revolution*  in  1989  several  decrees 
were  issued  by  the  Ministry  od  Education  of  the  Czech  Repub- 
lic and  Ministry  of  Education  of  the  Slovak  Republic  concer- 
ning the  system  of  basic  and  secondary  schools,  private  schools, 
decentralization  in  the  school  system,  changes  in  higher  edu- 
cation, teaching  foreign  languages  etc.  CoMpulsory  school  atten- 
dance was  shortened  to  9  years  and  ia  conducted  entirely  in  ba- 
sic school. 

In  our  country  preschool  education  has  been  a  part  of  the 
educational  system  since  1948.  Preschool  Educational  facilities 
are  kindergartens,  caring  for  children  above  age  three.  The  fo- 
cal point  of  children's  activities  in  praschools  facilities  is 
play.  At  present  kindergartens  were  attended  by  90%  of  all  chil- 
dren. 

The  basic  school  /  abroad  called  primary  school/  is  divided 
into  two  levels:  lower  level  /  6  -  10  years/  and  upper  level  /lO- 
15  years/.  At  the  lower  level  the  pupils  master  basic  facts  and 
knowledge.  They  are  taught  by  a  single  teacher.  At  the  upper  le- 
vel the  pupils  are  habituated  to  the  fact  of  each  subject  being 
taught  by  a  different  teacher.  Frou  5th  class  pupils  can  be  di- 
fferentiated according  to  their  interest  and  obilities,  to  atten- 
de  basic  schools  with  an  extended  curriculum  of  math,  languages, 
sports  etc. 

Having  passed  from  the  basic  /primary/  school  the  pupil* 
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transfer  to  one  of  the  secondary  schools^ /only  sone  5%  will 
not  continue  in  further  education/,  viz: 

-  4  year  secondary  general  school  /gynnasium/,  terminating 
with  a  final  examination  "  some  18%  of  pupils 

-  4  year  secondsry  vocational  school  /  mechanical,  enginee- 
ring, electrical  engineering,  agricultural,  health  service, 
conservatories  etc./  terminating  with  a  final  examination  - 
some  30%  of  pupils 

-3-4  year  secondary  traiciing  /apprentice/  school  termina- 
ting with  a  apprentice  esam,  by  4  year  training  also  with 
a  final  exam  -  some  52%  of  pupils. 

Since  the  1990/91  academic  year  there  have  beeh  introdu- 
ced some  8  grade  gymnasia  /  for  the  leavers  of  5th  grade  of 
the  basic  school/  and  the  special  family,  economic  and  health 
service  schools  /  two  grades/  for  the  leavers  of  the  9th  grade 
of  the  basic  school. 

In  our  school  system  there  are  different  types  of  special 
schools  for  handicapped  children. 

The  highest  level  of  our  educational  system  are  the  univer- 
sities. For  the  full  university  studies  the  curricula  are  4  - 
6  years  long.  The  new  university  law  of  1990  incorporates  a 
three-year  bachslor's  curri5ulum. 

The  democratisation  of  our  society  brought  about  pluralism 
in  the  school  system.  The  new  aspect  of  these  changes  is  a  foun- 
dation of  so  csllcd  '  alternative  education  -  independent  schools* 
-  in  addition  to  the  state  schools  we  have  also  some  public 
schools  and  church  schools. The  number  of  these  schools  is  incre>> 
asing. 

2.  Technology  education  ss  e  part  of  modern  general  education 

A  global  perspective  of  technology  education  must  be  adap- 
ted to  the  changes  and  progress'  of  our  democratic  society,  from 

^/see  the  Czechoslovak  school  system  -  next  page 
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the  point  of  view  of  the  scientific  and  technological  innova- 
tions. Let  me  present  such  key  as:  Which  type  of  education 
should  we  take  to  build  such  a  society?  '  It  should  be  necessa- 
ry to  see  educational  reform  in  the  wider  context  of  social  and 
economic  reforn.  In  Czechoslovakia  this  problem  is  more  impor- 
tant now  because  we  are  tronsfering  to  the  market  economy  and 
in  education  we  have  to  respect  the  needs  of  labour  market  In 
the  democratic  society  developing  its  industry  and  other  sphe- 
res of  economy  on  high  technological  level.  I  would  like  to 
remember  that  education  is'  a  key  social  activity  and  cannot 
be  reformed  in  isolation  independent  from  scientific  and  tech- 
nological progress.  The  development  of  creative  abilities  of  a 
Man    is  a  precondition  for  the  developmnet  of  our  democratic 
society.    We  cannot    educate  the  personality  for  21st  century 
without  technology  education,  we  cannot  return  to  the  'pure* 
general  education  from  the  period    between  the  World  Wars.  We 
ere  living  In  the  world  of  advanced  technology  and  technology 
education  has  to  become  en  organic    priority  of  educational 
reform  of  our  genf:ral  educational  schools.  It  should  be  a  part 
of  educational  standards,  a  part  of  'Education  for  All',  which 
is  worldwide  project  began  by  UNESCO. 

Technology  education  is  a  principle  in  general  education, 
not  only  a  technological  subject  being  taught  in  the  bacic 
school  and  gymnasium.  It  is  alao  a  specific  system  of  modern 
technology  introducing  the  pupils  to  the  technological  infor- 
mation, knowledge  and  skills.      School  technology  which  Is  car- 
ried out  both  in  compulsory  and  optional  constituents  of  school 
education  as  well  as  in  various  forms  of  pupils'activi ties  is 
closely  linked  with  work  education.  In  the  main,  it  forms  the 
organic  part  of  its  sub-system.      From  our  point  of  view  the 
underestanding  of  the  scientific  bases  of  informatics  and  pro- 
duction and  the  acquiring  of  the  abilities  to  handle  simple 
tools,  which  are  used  in  production,  constitute  the  basis  for 
further  development  of  some  sort  of  specialized  education. 

At  present  our  basic  /  primary/  schools  and  general  secon- 
dary schools  /  gymnasia/    have  aspects  of  applied  school  tech- 
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nology : 


-  In  general  education  subjects  -  primarily  in  natural  science, 
nathenatics,  geograplry  with  the  emphasis  on  practical  applying 
and  development  of  skills,  but  also  in  the  other  subjects  as 
well  such  as  social  studies,  language  etc.  In    these  all  sub- 
jects the  teachers  have  to  developt    the  practical  application 
to  technology,  the  laboratory  methods  of  work,  problem  solving 
with  practical  goals  as  well  as  to  develop    the  respective 
skills  and  attitudes  involved.  In  the  new  curriculum  For  these 
subjects  the  (technological  applications  have  to  be  more  empha' 

'   sized  and  the  teachers  better  prepared  from  point  of  view  of 
technology  too. 

-  In  special  compulsory  technological  subjects,  in  each  grade 
starting  from  the  lower  level  of  primary  school  to  the  upper 
secondary  level.  Our  proposal  supposes  that    these  special 
subjects  would  include  topics  from  general  technology  and  fa- 
cilitate the  discovery  of  individual  talents,  aptitudes,  inte- 
rests and  the  potentials  related  to  industry  and  technology 
through  laboratory  activity  and  problem  solving.    At  the  pre- 
sent time  at  the  lower  primary  level  /  1st  to  4th  grades/  the 
curriculum  comprises  compulsory  subject  work  education  for  1 
hour  a  week.  At  the  upper  level  of  primary  /  basic/  school 
/5th  to  8th  grades/  2  hours  a  week  are  devoted  to  work  educa- 
tion. The  content  of  this  subject  is  mainly  oriented  to  tes- 
ting theoretical  knowledge,  to  the  acquisition  of  basic  wor- 
king skills  in  different  fields  of  work  and  particularly  in 
handicraft,  electrotechnical  and  electronic  work,  cultivating 
land  and  breeding  agricultural  plants,  in  the  preparation  of 
food  as  well  as  in  hand  and  machine  aewing.  In  the  new  esta- 
blished 9th  grade  of  primary  school  there  are  some  new  tech- 
nological subjects. 

Into  the  curriculum  of  the  secondary    educational  schools  the 
new    subject  called  Informatics  and  Computer  Technology  has 
been  introduced,  but  the  other  technological  subjects  belong 
only  to  the  opticnal  education  -  they  are  no  nor«  compulsory. 


O  ributions  GASAT  page  27         The  Netherlands  1992 


-  In  the  Most  varied  forns  of  special-interest  technical,  ag- 
ricultural and  other  activities  /  e.g.  coMputer  application/ 
in  schools  and  other  educational  institutions  /e.g.  Youth 
Club  groups,  coMputer  centres,  Scout-Movement,  in  YMCA,YWCA 
etc/. 

-  In  the  development  of  pupils'special  interest  particularly 
in  the  Vocational  Activities  Competition  in  the  Framework 
of  which  the  students  of  gymnasia  prepare  independently  the 
solution  of  various  problems  of  industry, research,  computer 
application,  etc. 

The  new  proposal  of  the  school  system  in  Czechoslovakia  has 
to  support  the  positive  development  of  potentialities  of  eve- 
ry member  of  our  democratic  society  and  to  prepare  them  for 
the  increasing    speed  of  change  in  the  living  enviroment.  We 
remember  that  without  compulsory  technology  education  in  each 
grade  of  the  primary  and  secondary  general  education  we  can- 
not fulfil  this  goal.  Technology  education,  its  system  has  to 
reflect  changing  economic  circum^^tances  in  our  country  which 
is  transfering  to  a  market  economy.  The  experience  and  research 
results  of  technology  education  developed  in  Central  and  Eastern 
Eurnpe  wt'll  be  analysed  tind  compared  with  the  basic  concepts 
and  prospective  trends  of  technology  education  in  the  more  de- 
veloped countries,  incorporating  the  newest  developments  in 
science,  technology  and  economics. 

An  innovative  framework  project  of  general  technology  edu- 
cation as  a  new,  higher  quality  form  of  formal  general  educati- 
on and  non-formal  education  will  reflect  the  new  conditions!  6f 
Central  and  Eastern  European  democratic  societies  and  their  trans- 
fers to  market  economies,  as  potential  future  members  of  the  Eu- 
ropean Communi ty.From  this  point  of  view  in  the  collaboration  of 
UNESCO  we  are  solving  how  to  best  prepare  the  next  generation  for 
life  in  a  high  industrialized  democratic  society  of  Zlst  century. 
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Gendered  Subjects  Coming  Together  Power  and  Gender  in  the 
Design  and  Technology  Curriculum  for  England  and  Wales 


Carrie  PaecWer 
ijentrefor  Educational  Studies,  King's  College,  London 

The  iniroduction  of  the  new  subject  of  Design  and  Technology  into  the  national 
c  un-ic  ulurn  for  Engte  nd  an-j  Wales  is  aimed  at  developing  technology  e';iu<.a.tlon 
with'-'ut  perpetuating  te  fom-ierassociat)>5n  with  masculinity'.  Tlw  newsut'ject  is  to  be 
la  ugfit  by  teac  hers  ft-oni  a  number  of  previously  distinct  areas  and  is  centred  around 
h-xne  economics  and  craft,  design  and  technology.  Hov^^ver,  both  subjects  have  a 
histAry  of  low  ^tati js  within  tte  curriculum,  associated  with  their  function  CH=  siipportjng 
the  hegemonic  status  quo  in  conveying  traditional  gender  roles  to  mainly  Vp-C'i^inq-c  lass 
studeite  V/hile  tlie  positioning  of  design  and  technolog-y  as  a  gender-balanced' 
subject  within  the  extended  core  curriculum  fas  opened  up  the  potential  for  change,  it 
is  taujt'itbv  those  whose  entire  previous  careers  have  been  in  areas  iv^table  for  ttieir 
ernbodime'it of  traditional  genderand  pov/er  relations.  This  paper  outlines  the  basis  of 
tfie  traditional  'masculinitv'of  crafts  and  the  femininity'  of  domestic  subjects,  and 
considers  v«1iether,  given  this  history,  it  will  be  possible  for  a  new,  'gender-free ,  sub  ject 
to  en'ierge 

The  irfroduction  -yf  ttie  new  sub  ject  of  design  and  technok>gy  (dM)  into  tl  ie  national 
cinriculum  for  England  and  V/ales  represents  the  coming  to  fruition  of  attempts  to  raise 
the  profile  (A  techn<>logy  education  in  schools  (tvkCulloch,  1 985)  Due  to  the  pc-sition  of 
the  new  subject  as  part  of  the  compulsory  curriculim  forbc-th  prinary  and  secondary 
school  students,  is  future  now  seems  secure.  Furthenwre,  the  sifcject  has  l:«en 
defined  in  such  a  way  as  to  aCterr^  to  avoid  the  oenderir)g  that  so  often  accompanies 
technology  education  Design  has  been  made  central,  and  the  materi3.ls  to  be  used 
range  from  woo-j  and  metal  to  textiles  and  food,  the  idea  being  that  the  p'ocesses  of 
design  are  applicable  and  transferai.le  over  a  nurr<>er  of  media .  Ttie  teaching  staff 
come  fi-om  a  nuntier  of  previously  existing  subjects,  the  central  group  being  home 
econ.Dmic-3  (HE)  -  this  includes  both  food  and  textiles  - ,  craft,  design  and  technology 
(CDTJ,  bi.Biness  studies,  art  and  de-sign,  and  information  techn-Dlogy,  and  are  expected 
to  wofV  together  within  an  overall  interdisciplinary  structure.  It  is  ttius  inter^ded  to 
counteract  the  gendered  nature  of  these  subjects  by  integrating  them  around  common 
ttiemes  and  processes 

Thi;  gender-ing,  however,  is  deeply  ernbed'tle-'J  in  the  epistenx-logy  of  the  sut-iects. 
c  oiKei  ned.  and  arises  prmarily  out  of  their  Historically  he>^aemonic  fum^ion  This  Is 
paitK  ulars,'  the  case  as  regards  tfie  subjects  whic  h  at  e  the  focus  of  this  pap«r,  C  DT  a  nd 
HE  I  shall  argue  that,  frcfn  their  very  incei^tion,  these  subjects  had  as  a  mapr  part  of 
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rfisir  pijr}>:iS'S  the  perpeUiation   a  partk  ular  scicel  slrurture,  arvct  in  particular  tn$ 
transmission  of  i'tieological  twssages  concerning  the  position  of  wrking-class 
students.  eEpecially  girls.  The  in-imersion  of  teacliers  of  tlwse  sul^jects,  thirough  their 
training  and  careers,  in  such  icJeological  positions,  is  likely  to  maKe  it  tiarcter  for  theiTi  to 
nwetoa  nev/cwiculun^  in  which  gender  and  class  Oases  m  longer  underpin  both 
:ontent?.rid  rationale 

The  concept  of  hegemon-/  is  first  found  in  the  y/o&.   Gramsci  (Qramsci,  1 971 ),  a  nd  is 

designed  to  explain  how  a  dominant  class  mainte>.ins  contiol  by 
pioiectin<j  its  ovwi  |;iartlcular  \\?iy  of  seeing  social  reality  so  successfully 
tl  iat  ite  Yieiv  is  accepted  as  common  sense  aiv:!  as  part  of  the  natural 
on:ler  by  those  wto  in  fact  are  subordinated  to  it. 

Jaggar,  A  (1 333)  ,4  Feminist R->Mk-s sfki Na'aw Nshi-& 
(Sussex,  Harvester  Press)  quoted  In  (Lews,  1990)  page  474 

Hegen-iony  is  internalised  and  thus  insidious;  t  Ls  the  rnea  ns  wtieret«/  dominant  groups 
reproduce  and  f^rpetuate  their  dominance.  Hegemonic  fonns  are  so  embedded  in 
i.>:ial  practice.;  that  tliey  form  a  part  of  what  Schutz  calls  our  'thiriking  as  usual' 
( SchtJtz.  1 964).  Teaching  v/hich  supports  hegemonic  structures  therefore  has 
ernbedded  v,'thin  it  a  view  of  the  domma  nt  social  vder  svhic  h  sees  it  as  an 
'.in'.-|uestioned  nonnalit;'.  The  result  is  that  the  general  population  comes  to  consent  to 
ttie  teqijiren-ients  c-f  the  domirant  social  groups,  and  scK  ia  I  or<ler  is  thereby  rna  intained 
without  force  (Foucaull,  1977: 1980). 

The  antecedent  subje-.ts  of  dM  have  historically  hadsucha  hegemonic  function,  m 
teirns  or  the  perpetuation  of  both  gerKler  and  class  positioning  Tt'ie  domestic  a  nd  cralt 
subjects  are     of  the  most  long-sta  tiding  areas  of  the  curric  ulum.  Y/Tiile  they  were  not 
offere-;!  to  a II,  they  ^/vere  geiierally  'ronsidere-:)  essential  t'A  some  students,  and  )ustifie:l 
largely  in  temns  of  their  suitability  for  and  utility  to  these  groups  Both  theirpresence  in 
trie  cun-iculum  and  ther  content  reflect  a  heciemonic  perspective  on  the  social  roles  of 
vvori'.ing-class  men  and  women,  and.  historically,  have  acted  to  prepare  students  for 
such  n-'le'-.  Thus,  ea^-  h  cun-icuiun-  .area  is  strongly  asso^nated  with  one  ciender  and  ha  ;, 
for  most  Cif  the  last  ceritur/.  ix-on  '.losed  to  the  other,  by  both  tonnal  and  irifonna.l 
means  The  teaching,  and  in  particufer,  tlie  a.trriosphere  •>f  the  lessens,  tias  conveyed 
steieoiyf^s  '.>f  rnao.culinit':/  and  feminii*/.  with  craft  WNiksliops  refle':ting  ttie  all-male 
■«..ri.  |  vvfh  which  tliey  tiave  traditiona lly  been  3ss.v  lated  (Equal  Opportunities 
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Comrrui^Km,  1 983.  Tt-onpson,  1 989)  and  female-dominateO  horn*  economics 
departments  conveying  a  rnodel  of  domesticated  femininity  that  suggests  thata 
wrrian-i  place  is  at  tt->e  centre  of  an  ord^^ed  and  f-eaceful  home  (Attar,  1 990:  Turnbuil, 
198?) 

The  gend.-  red  nature   the  domestic  and  craft  subjects  has  particulart','  powerful 
hegemonic  force.  This  gendering  arises  out  of  social  structures  which  support  tt-.e 
.;loiTie>sticity  of  wmen  arKi  the  ass^Jation  c^  men  with  tov  \Yith  resistant  materials. 
Consequently,  although  these  subjects  are  now  almost  uniYereally  •tffered  to  both 
series  in  nib;ed  schools,  they  are  still  regarded  by  students  as  being  pr^^dominantly  for 
one  gerder  or  tte  otf^r  (G-rAor,,  et  al .  1 983)  Connecteo  with  this  is  the  cfess-base -.I 
Idea  tl^at  these  sut^iecte  are  nH.  ioe  the  more  academic  student  (  Attar  1 990;  Penfold., 
■1 938).  rerle.;ting  the  Iraditional  association  of  the  v,v-.i1.:in9  classes  with  manual  labour 
and  dcmestic  service,  whether  in  one's  ov/n  home  or  that  of  a  nother  Thus  in  their  veiv 
presence  or  absence  in  ttie  cun-iculum  for  differert  -youps  of  stu<ients,  these  subjects 
convey  messages  about  these  group..y  roles  in  society.  5  uch  messages  are  etvibe^Wed 
in  the  episternology  of  the  subiects  cor^rerned,  and  in  the  teachers'  ■thmhng-as-usuar 
about  the  wcf  Id;  they  are  thus  conveyed  ureeffconscioust/  and,  although  at  times 
resisted  (Aitar,  1 990),  generally  corne  to  l>e  seen  as  riomiai  fc.y  both  teacliers  and 
students 


Home  economics 


H0(Th?  econwiics  is  a  sU>|ectttiatfrom  its  very  origins  is  both  gendered  and  classed. 
This  is  duo  to  an  association  of  vvwnen's  hoiTOmaking  role  wth  the  preseration  of 
order  in  swiety  and  the  control,  tlTOugh  this  loie,   the  beha  viour  of  a  II  family 
inembers.  in  the  mKl  nineteenth  century  a  concern  for  the  rrvorals  and  health  of  the 
poor  particularly  in  the  cities  (Hunt,  1 98?),  led  to  the  introduction  of  .Jomestic  sub)ects, 
fee  girls  only,  into  the  elemeit^v  3clx>ols.  A  general  feared  the  potential  of  tJie  wyjtV.ing 
Classes  to  spread  both  disease  and  dissent,  ws  combined  with  the  t^lief  tfia.t  the 
tarm.  conceived  in  a  particular  way,  v*uld  act  as  a  stabilising  force,  cerfred  around 
swien  as  hf.m«Tiakere,  and  ttie  domestic  training  'irf  young  gris  '^s  designed  to 
counteract  what  v«s  seen  as  a  ww/irKi  trend  in  the  industrial  cerfres  Poverty  and 
iTOlnutritton  v«re  attributed  to  a  lack  c/ck*wstK  ma  nagen  ient  skills  on  the  partc^f 
W5ri.ing.ciac-s  women,  it     believed  that  this  might  t>e  retmdied  by  the  introduction  of 
Classes  m  cookefy.  r»eedle-w^.  cleaning  and  laur^*ywrv.  (Purvis,  1 98^),  even  though 
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th?  scn^TTies  of  wrrt-  Amptoy^d  ■aten  had  littte  r^layance  to  the  actual  iivma  .;.>r,ditions 
of  w,--ri;inq-class-  vwrnen  (Attar,  1 990,  Tutribull,  1 987). 

Tl>j  teacliirig  of  dotnestk.  tasks  irp  rvays  that  hiad  littte  letevance  to  the  realltitrs  c^f  the 
studencs'  lives  was  ccfnbined  with  a  presentation  of  an  image  .x  farniiy  life  to  AliKh 
they  v;<ere  evpected  to  aspre  and  which  encouraged  them  to  regard  poverty  as  an 
IndN  ldual  issue,  amenable  to  individual  thrift,  and  the  maintenance  of  a  'respectable' 
["tome  as  erdirely  their  resp'-irelbility. 

The  fH-esenta.tion  of  a  boijr<)eois  view  of  family  life  has  persiste^J  throiigiiout  the  history 
of  tf-ie  subject  (Attar,  1 990),  giving  parti,  ular  emphasis  to  the  nation   cfder  in  the 
home  ( vvynn.  1 983)  Housew:.r1.  vva.s  elab'^ratfrii.  within  h.ime  ecoriornics..  into  a 
complex  and  time-consuming  ritual,  pefformed  f.-5r  'love',  vrith  this  eiaboratbn  and 
economic  devaluing  pre.?ented  as  if  n'Omnal  ard  unchallengeable  ('Aynn,  1 981:). 

Home  econorrncs  vr'as  essentially  conceived  as  a  girls'  subject,  centred  around  the 
7,wian  as  homemaker  although  it  had  tlie  convenient  dual  function  of  b-aining 
wort-  ing-ciass  girls  as  d^vnestic  sen-ants  (Attar  1 990)  The  stibject  has  rerna  ined 
centred  around  tlie  home  and  the  traditional  viwnan's  role  and  is  still  linked  to  an 
atteirij;.tto  address  the  (i^rcit/iem  of  supposedly  iradequate  parenting  (Grafton,  et  ai.. 
1 983V  Although  in  recent  years  there  has  arisen  a  rhetoric  of  gender-free  skills  for 
living',  this  centrality  of  w.men  s  traditional  function  in  the  home  has  been  errphasised 
by  the  compulsory  combination,  in  the  criteria  for  tlie  QCS  E^l  examination  in  home 
ecoriomics  of  thie  previously  separate  areas  of  the  family,  iwrne,  food  and  textiles.  In 
.-ontnjstto  the  seemingly  gender-neutral  discourse  of  life  skills',  the  reinfcfces  the 
underlying  message,  that  wtiat  home  econc-n-iics  is  really  about  is  the  one  thing  tiiese 
fo'ir  areas  have  in  common,  that  together  they  encompass  the  traditional  role  of  the 
hC'U-sewife  ah'-J  mottier  (Attar,  1 990). 

until  recentty,  hon-ie  economics  ms  only  taught  to  girls,  vi-hether  in  mixed  or  in  single- 
se.<  schools  Atexamination  level,  wten  students  are  able  to  choose  some  of  thie 
sitojects  they  stiKly,  there  is  little  takeup  ft-om  n-iale  sti^Jents,  especially  of  textiles  and 
child  develoctnent,  although  soine  boys  do  study  the  food  optkr-n  (Grafton,  et  al ,  1 983: 
■A'ynn.  1983)  'Students  have  very  clear  view;  al:)Out  which  subjects  are  sijfiposed  to  be 


'uenera!  Ceitifi';ate  of  Secondary'  EdU'Cation,  usually  t3.ken  at  sixteen  Tlier*?  are  no 
compulsory  subjects  (until  the  national  cun-iculum  reaches  this  stage),  a.thouah  most 
students  take  En-nlish.  nidthematics  and  sr.ience  and  afxnjtfive  otjier  •?! it-Herts'  chosen 
with  gui.3a  nee  from  teacher; 
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f'DT  boys  and  which  for  girls  ano  may  fo<^\  uncomf^ortabte  aboiit  whattheirfri^rids  wcuW 
■say  if  they  make  rion-stendard  choices:  teachers  conirollirKj  the  opbon  pro-cess  rnay 
ateo  discourage  such  choices  (Cirafton,  etal.,  1 933).  From  within  the  horcie  economics 
communis,',  there  have  been  attempts  to  encoixage  takeup  b\> boys  iGreen.  1  iB% 
often  bv  stressing  itie  ser'k"'  aspect;  cf tfie  subject f>">  de-emphastse  its  .Ten-iered 
natijfe  However,  this  en'iph-JCis r.  ser/ice  sti'i  reflects  the  traditiona:  •■■lev-/  'J  a 
•.■vcn-ian's  r6«^.  ooth at  honw  and  in  -tw  vTOrkplace (Thcfli,  1 93?) 


Craft,  Design  and  Technology 

Craft,  design  and  technology  ( CDT)  has  a  dual  origin  in  vocatiC'na I  training  and  in  ttie 
idea  chat  crafts  are  an  essertial  part  of  a  liberal  e-riucation,  although  the  vocational, 
t:v.Te  masculinised,  side  has  been  doiriinant  throughout  (Penfold,  1 988)  It  also  shares 
with  horne  economics  a  past  associated  with  working-class  students  and  the 
irKUlcationC'f  nwraltrainmgand  indusfrious  habits  Part  of  the  inculcation  cf  bourgeois 
f;3miiy  values  into  ttie  po'^xer  classes  vi-bs  the  iiri|>:'rtsn':e  of  regular  labcurto  a 
respectable  life,  f^anual  training  v/as  intended  to  pTomcte  this  (PerifoW.  1 988). 
.i.lt!-iough  .xaitvwrl':  was  also  pnwioted  for  both  ix-yi  a  nd  girls  for  educational  reasons, 
it  vYas  only  in  practice  provided  for  b^y^s.  atxi  c-tlier  motr/es  also  took  tfier  place  in  the 
promotion  of  handicrafts  in  etemeritaty  schools  Conc-ern  that  educating  the  wrl':ing 
classes  w<is  some  to  aspire  be;/ond  the  ir  station  (Davin,  1 987)  le^d  to  h^opes  that  the 
pron-iotion  of  ma  nua  I  mrk  w>u!d  lead  them  to  i>e  more  sati-sfied  with  their  lot  (Penfoki, 
■I  988). 

At  the  same  time,  the  inspectKin  system  thatschwis  had  to  undergo  to  obtain  funding 
for  craft; subjects  reslixted  the  wort;  to  si'  ills  testing,  and  the  making  of  useful  objects 
vm-  notencoijf9.'.)e'.1  (Penfold,  1 988)  Asa.  result c-f  this,  the  aim  to  intrc<luce  manual 
instriKhon  as  f-.Jrt  cf  the  IL-era  I  education  of  both  sexes  finally  failed,  and  until  the 
1 9705  it  remained  a  skil!s-l:-a.sed  subje'Ct  ta  ught  almost  exclusively  by  men  to  boys 
Even  after  the  1 97^'  Se>!  Discrimination  .i,ct.  muc  h  segrega.tion  remained  (Cirant,  1 9831, 
ei;.acert)ated  in  soine  cases  by  a  refusal  on  ttie  part  of  male  craft  teactiers  to  tave  girls 
in  their  woiKshc-ps  (Grafton,  et  al .  1 983).  It  remains  a  largely  male-^cxninatefJ  siib|ect 
at  examination  level.  Part  of  this  i?  due  to  the  continuation  of  a  masculirie,  even  macho 
atmosphere  in  many  workshops  (Equal  Opportunities  Commission,  1 983;  ijiant,  1 983, 
irfcrgan,  1 988.  Penfold,  1 988).  Technical  comipetence  is  also  an  inte^yal  part  c-f 
iTiasculine  gendet  identify  (.Wa)cman,  1 99 1 ),  connected  to  its  embodiment  of  traditional 
n-iale  attitudes,  va  li»s  a  nd  )ob  aspirations'  (Th.:-mpson.  1 989) 
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Gender,  Class  and  Status 


Tlie  getvjered  nature  of  totli  horn*  econcjtnios  and  CDT  is  intimately  connected  vvitti 
diffeiferitiatiofi  along  class  lines  This  happens  not  only  throiKin  ttie  belief  (originating  in 
patterns  'Of  en-iploynnenf)  cliat,  for  exantple,  domestic  subjects  wre  more  itniporta  nt  for 
\wrking-class  than  for  middle-class  girls  (Pur/is,  1 985),  but  also  through  the  operation 
of  ideas  about  abiiib/'.  In  this,  the  Tiegemonlc  function  of  the  domestic  and  craft 
subjects  is  stiom  by  ttwir  absence  as  much  as  by  tfieir  preserfie.  being  kept  by  and 
large  m  the  less  academK,  lower  status  areas  ot  education  ( AJtar,  1 990);  (Penfold, 
1 968).  From  the  start,  higher  status  girls'  secondaty  schools  either  did  not  teach  home 
economics  at  all.  or  gave  domestic  subjects  tow  status  arid  inferw  facilities  (Pirr  is. 
1 985:  S  ur<-i:rieitield,  1 987)  Only  those  considered  not  'able'  enough  for  more 
academic  studies  twk  practi-tal  sifcjects  to  examination  level.  A  similar  differentiatiori 
took  place  re-jarding  the  'male'  craft  sii/ject:,  altiiough  the  boys'  'jammar  schools 
resisted  them  altogether  for  longer  (Per/C'ld,  1 988)-  E^•erl  after  the  inlroduction  of 
secondaty  educatK.)n  for  all  in  1 944  'domestic  and  craft  subjects  remained  fitn'ily  the 
pr-'Vince  of  thc>se  at  the  bottc-rn  end  of  the  academic  spectrum  (.'■-.tfer  1 990,  M:Culbch. 
1 985.  Penfold,  1 9S8).  This  has  the  dual  fc^'ce   emphasising  the  link  betrwen  the 
••vjri;  it  ici  classes  .-uid  ma  nuai  labour,  aid  c>f  t-KCiuding  stu>:lents  from  hl'iiher  status 
Kriovi'iedcie  t:.y  taking  ufi  titne  that  could  be  usea  for  .^ither,  more  mar^^etable 
•qi.ialifi'cations  (.iter,  1 990) 

Teachers  of  practkal  sut'iecls  have  made  a  number  of  attempts  to  break  ttieir 
association  with  lovter  ability'  studeiits,  aPtiough  tliey  have  been  less  proaci:ive 
regarding  their  gendering  l-tome  economics  has  attempted  at  various  times  throughout 
it?  histor/  to  f<xge  a  link  v/ith  science  (Attar,  1 990).  .At  the  same  time,  the  low  status  of 
wrkshop  subjects  led  ma  ny  of  those  advocating  a  n  increase  in  technology  educati-^n 
to  IC'C'k  to  the  sciences  ratl'iei  tliai'i  to  crafte  for  a  lead,  f^latr/  project;  v/ere  aimed  at  the 
rp'Cfe  able  and  as  a  result  made  a  clear  demarl'atic.n  betrt'een  rnetalworl!  and 
engineering  (Penfold.  1988) 


ttxclusion 

It  13  not  lusttlio  •..../ritent  of  the  craft  subiectsthat  sei-ves  to  perpetuate  the  tiegemonic 
social  Cf'der,  r.^ut  tfieir  veiv  preserice  m  the  curriculum  for  3c>nTe  aiKi  absence  in  ttiat  for 
Citliers  The  irr  lusion  of  a  C'lnsideral^l'^  tirne  SD^rit  c^n  donvsti'-  subjects  (both 
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compulscril)'  in  the  pasund  tfrv  ugh  Vn^  option  choice  systerri  t':)CJa.v)  (AJtar.  1 990)  can 
only  mean  the  exclusion  of  otl-ier,  po??t>f/  more  useful,  areas  of  study  Once  ti"ie 
dcfnestic  and  craA  subjects  tia.d  l>een  pronwfced  as  being  m-jre  suitable  particular 
groups  of  students,  such  students  vwre  then  encouraged  to  study  tfiem  as  an 
alternative  cum-cuiiim  ^Vl-iile  it  may  be  argued  that  such  a  cun-iculum  fonns  a  useful 
preparation  for  the  sort  of  wrfc  that  such  students  are  likely  to  perform  in  later  life,  it 
also  resb  icls  tfiem  to  such  .xcupational  fields,  by  reducing  the  nun-i^er  of  qua  lificatiorts 
they  pC'Ssess  in  higher  status  sut-jects.  White  the  content  of  the  'practic^il  cun-iculunV  in 
some  cases  overtly  prepares  girls,  in  particular,  for  tne  unequal  relations  of  particular 
wMtang  arenas  (d?mest>:  ser/ice  earlier  this  centun,',  conrnercial  offices  today)  (Attar, 
1 990;  Black.  1 989;  Keely  and Mym,  1 983;  Surnmeifield,  1 987,  Yalli.  1 987), the  slieer 
amount  of  tiitie  that  such  a  ci»riculum  takes  up  of  itself  closes  off  options  that  should 
perhaps  remain  open. 

This  is  rnjt  to  argue  that  tfiere  is  at  present  an  e.KplicR:  atten-ipt  to  use  the  promotion  ')f 
one  sort  of  knovrieckje  deliberate  ty  to  e.xclu<je  the  acquisition  of  other,  higher-status 
kinds,  although  tfiit.  has  happened  in  the  f)a.3t.  hievertheless,  .i.llar  argues  thatthe 
interest,  in  the  late  nineteentli  century,  in  establishing  domesti-;  science  for  girls  as  an 
alternative  cun-Kuiurn  to  the  physics  and  ct>emislrj.'  ta.i.Kiht  to  boys  (Hunt,  1 987),  was 
connected  vv'ith  attempte  by  rniddte<lass  viornen  to  gain  access  to  a  more  academi-; 
e'ducation  (Attar,  1 990)  Howver,  as  noted  above,  even  \*.'here  this  succeeded,  ty^s 
r\'-X  ta  ught  to  all  girls,  and  was  resisted  by  those  middle-class  girls'  s^ohools  aspiring  to 
tl>e  provision  of  an  acadernic  education  sin-iilar  to  tiiat  experienced  by  boys,  and  wto 
onh,'  taught  domestK  science  to  their  less  able  students  (S  uinrnerfield.  198?) 

Conclusion 

The  domestic  and  ciaft  subjects  have  thus  throughout  their  histor/  produ<;ed  and 
supported  hegetrh'.>nK  structures  c^f  both  gender  and  class  It  is  therefore  not  surprising, 
given  the  years  they  have  spent  learning  and  teaching  matter  within  svhich  such 
stnictijres  are  deet:'ly  en*ed',ied,  tliat  it  is  teachers  of  these  sul:>)ects  ttet  tiave  been 
found  to  be  most  traditional  in  their  outk>ok  (Kelt/,  et  al.,  1 987).  The  very  nature  of  their 
subje-cts  perpetuates  a  con-^enti-onal  view  of  the  vtorld,  and  in  particular  of  gen-tier 
roles.  And  although  it  is  urKjerstc>od  that  access  to  the  nuxe  ai)le  stiyJents  wuW  give 
them  higher  academic  st^rtus,  tlie  needs  of  suvival  have  often  led  teachers  C'f  both  >-jaft 
a  nd  dome;ik;  sur^je-its  to  stress  tfieir  itTiportance  to  the  'less  academic  student  (Attar. 
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1 990;  Pinfold,  1 988),  thus  penr-etuatincj  divisions  wfthin  tri$  cumcuUim  and  ensuring 
that  the  ■mor$  able"  continue  to  be  counselled  avvay  from  such  options. 

In  providing  in  ti-ie  school  cutriculun  sutijects  that  appeal  directly  to  images  of 
masculinity  (Willis,  1 977)  and  femlninib,;  (^VcRobbie,  1 991)  held  by  working-class 
teenagers,  these  students  are  led  to  make  curriculum  choices  that  not  onl;/  have 
socially  conservative  social  structrres  as  part  of  tteir  overt  and  covert  cortert,  but  also 
(by  taking  up  time)  exclude  them  from  pursuing  sut<jects  with  nwre  value  in  both  the 
academic  and  en-ipkyrnent  mar1.:etplaces  (AHar  1 990;  Penfold,  1 988).  The  domestic 
and  craft  subjects  thus  have  a  dual  hegemonic  force:  they  perpetuate  dominant  oroup 
values  while  attf-ie  same  time  preventing  tte  targeted  students  fi-orn  having  access  to 
an  a!te<Tiat!ve  and  [xjssibiy  more  lit'eraung  cun'iculum. 

Design  a  nd  technok.>gy  has  been  conceived  as  a  subject  which  contains  the  possit;',!it^/ 
of  breaking  down  swh  gen^der  and  clai«  divisions,  ttirough  a  common  eiiperience  for 
ail.  based  on  the  design  cycle  The  bringing  together  of  such  strongly  gendered . 
prev^usiy  lo'A'-sta.tus  areas  is  seen  as  a  way  to  rem<?velhe  gender  and  class  bias  of 
each,  by  showing  the  commonalities  be^^■/eel■|  them,  and  giving  more  importance  to 
desvgn  worl;  generally.  (Attte  sarr*  time,  thei'e  is  already  a  rriove  to  're-^ender'  design 
arvJ  technolc>gy  tiy  allying  its  content  more  closely  to  that  of  CDT  (Brown,  1 992, 
Smithers  and  Robinson,  1 992))  The  renrova.l  the  traditi':*nal  f'^rrris  of  strongly  gendered 
subjects  from  the  curriculum,  while  retaining  their  educationally  va  luable  features,  is  a 
laiKlable  aim;  ho>¥eyer,  it  may  not  be  so  easy  to  cartv  out  in  practice  Thie  essentia  I 
feattre  of  hiegenwnic  structures  is  their  insidious  'nomiality';  they  are  ma  nifest  m  those 
things  nrws-t  easily  taken  for  granted  The  thinking-as-usual  of  those  teachers  \'Vho  are 
now  to  teach  design  and  technology  is,  by  the  vefy  nature  of  their  subjects  and  tlieir 
training,  ixiurid  up  with  traditkmal  roles  and  values.  It  will  tlierefore  not  be  a  simple 
matter  for  tliem  to  move  foiY-ard  into  the  nevv  subject  v,'Wioi.it  bringing  all  fheir 
hegemonic  baggage  with  them 
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I  REFLECTIONS  ON  GASAT  WORK  IN 
THE  FIELD  OF  EDUCATION  AND 
SCHOOLING 


2  Changing  teacher  behaviours  and 
collaboration  in  classrooms 
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Systematical  classroom  observation  an  instrument! 
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INTRODUCTION 

In  this  article  we  describe  the  fourth  stage  of  a  European  Community  action-research 
project,  integrating  the  issue  of  Equal  Oppoitunities  for  boys  and  girls  and  classroom 
management  into  the  curriculum  of  teacher  education.  First  we  will  give  an  overview  of 
recent  literature  in  the  field  of  interaction  and  Equal  Opportunities,  national  and  internatio- 
nal. Then  we  will  hoghlight  the  objectives  to  systematically  assess  the  effects  of  the 
curriculum  on  problom-awaieness  and  attitudes  of  teachers  by  means  of  systematical 
classroom  observations.  Ans  last  we  will  discuss  the  improvements  we  made  in  our 
observation  system. 

OENDER  ISSUES  IN  EDUCATION 

The  interest  in  gender  issues  and  education  must  be  seen  as  part  of  the  democratic 
development  which  is  characteristic  of  Western  countries  in  the  second  half  of  this 
century.  Because  of  the  economic  need  of  a  highly  educated  labor  force  an  enormous 
increased  number  of  people  -  from  the  entire  population  -  participates  in  some  formal 
education.  The  ascend  and  emancipation  of  minorities  and  groups  from  lower-class  origin 
consequently  resulted  in  moving  to  higlier  levels  of  education.  Coeducation  became  the 
norm  in  western  countries.  Finally,  a  democratic  society  needs  nature  independent  citizens 
who  themselves  can  collect  the  information  to  make  decisions.  As  a  result,  the  emphasis 
shifted  in  schools  from  a  transference  of  knowledge  to  a  passive  student  population  to  the 
encouragement  and  training  of  students  and  an  active  gaining  of  knowledge.  Theaching 
methods  have  been  extended  to  include  more  interactive  and  cooperative  learning- 
strategies. 


EQUAL  OPPORTUNITIES  FOR  GIRLS  AND  BOYS  IN  EDUCATION 

In  spite  of  a  general  consensus  on  the  desirability  of  equal  opportunities  for  girls  and  boys 
in  education  there  is  a  great  lack  of  agreement  on  where  to  start  and  how  to  act.  Recent 
publications  give  some  good  examples  of  different  ways  of  dealing  with  the  problem. 

*  Note:  This  article  will  also  be  published  by  SVG  (Swets  and  Zeitlinger)  in:  Teacher 
Education  8.  Research  and  developments  on  teacher  education  in  the  Netheriands. 


'^-'ributions  GASAT 


page  43 


The  Netherlands  1992 


Our  search  through  international  educational  databases  like  DION,  EUDICED,  ERIC  and 
BEI  resulted  in  a  few  titles  that  dealt  with  our  subject,  and  several  titles  that  dealt  with 
pans  of  it.  Tog«her  they  may  give  an  overall  picture  of  actions  in  the  period  1984  -  1990 
about  equal  opportunities,  gender  issues,  interaction  between  teachers  and  students  and 
possibilities  of  educational  change  through  teacher  training  both  inservice  and  prescrvice. 
(Engelfiiet.  1989). 

Enden-Dragassar  and  Fuchs  analysed  in  a  study  of  the  Hessian  schools  (1984)  the 
everyday  schoolpractice  of  the  "hidden  curriculum".  In  normal  classroomsettings,  where 
male-dominated  rules  aixl  values  prevail,  girls  have  little  opportunity  to  develop  their 
potential.  They  suggest  reducing  of  die  male  dominance  and  increasing  female  approach 
will  encourage  girls  to  improve  their  schoolresults 

Moreover  the  occupational  structure  of  primary  school  teaching  aixl  teachers'  careerpercep- 
tions  show  a  marlcet  gender  differentiation.  As  Evans  (1984)  points  out,  teaching  is 
regarded  suitable  for  women  but  a  second  rate  career  for  men.  However,  administration 
jobs  and  careen  are  very  much  male-dominated.  Thereby  schools  show  their  pupils  from 
an  early  age  on  that  men  are  more  important  than  women. 

Both  Kant  and  Event  (198S)  argue  the  optionsystem  enables  13-year  old  pupils  to  make 
wrong  careerchoices.  It  seems  to  intensify  gender-bound  and  traditional  subject  choises.  By 
limiting  the  obtions  boys  and  girls  achieve  a  higher  level  in  non-traditional  areas.  For 
equalitarian  reasoiu  diey  advocate  a  broad  curriculum,  including  domestic  and  technical 
subjects.  In  the  same  issue  Cross  (198S)  questions  the  beneficial  effects  of  coeducation. 
Certain  research  shows  that  boys  gain  and  girls  lose  on  academic  work.  An  area  which  re- 
ceived considerable  attention  is  gender  differentiation  in  classroom  interaction.  Yet  as  Dart 
and  Clarck  (1988)  point  out,  methodological  deficiencies  in  earlier  studies  diminish  its 
impact.  Therefore,  they  suggest  to  base  funher  research  in  this  fieW  on  sound  research  and 
more  complex  perspectives  than  the  relatively  simplistic  sex  difference  approach. 
And  indeed.  Croll  (198S)  who  observes  nwre  extensive  systematically  the  classroom 
activities  and  interactions,  finds  only  a  few  teachers  inclined  to  spend  more  time  on  boys 
than  girls.  Althought  the  pattern  recurred  for  all  male  and  female  teachers.  In  this  study  the 
imbalance  arises  from  difficulties  in  classroom  management.  Children  with  special  difficul- 
ties atxl  a  few  pupils  claim  a  disproportionate  amount  of  the  teacher's  attention.  And  in 
both  catagories  boys  oumumbered  the  girls. 

Fennema  and  Peterson  (1986)  conducted  a  very  advanced  proccssproduct  study  on  u'-acher- 
student  interactions  and  academic  levels  of  achievement  in  mathematics.  Their  finOings 
prove  the  large  complexity  of  genderdifferentiation  when  other  variables  arc  taken  nto 
account  as  weU. 

However  they  come  to  the  conclusion  that  differences  in  mathematics'  achievemrnt  arc 
related  to  differences  in  gender  and  in  independency.  Thus,  in  order  to  solve  the  hi^^er 
level  problems,  girls  should  be  more  stimulated  to  think  independently. 

Surprisingly  it  was  not  the  amount  of  teachers'  attention  that  related  to  girls*  higher 
achievements.  Instead  it  was  the  right  kind  of  feedback,  like  praising  and  prompting  (he 
strategy.  All  these  smdies  indicate  that  some  kind  of  genderdifferentiation  is  present  in  the 
interaction  between  teachers  and  students.  Therefore,  if  we  want  equal  opportunities,  it 
should  also  be  a  topic  in  teacher  traming. 

Here  Myers  (1985)  advocates  to  set  realistic  rather  than  idealistic  goals;  planning  short- 
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term  changes  while  aiming  at  long-lerm  effects.  But,  as  Kant  (1985)  points  out.  projects  to 
changing  teachers'  attitudes  have  inconsistent  results:  whilst  cooperative  teachers  are 
rewarded,  opposing  teacliers  are  strengthened  in  there  prejudices.  And  Millman  (198S) 
states  that  though  reports  on  equal  opportunities  may  open  peoples  eyes,  they  noc  necessa- 
rily move  them  to  implement  appropriate  solutions.  According  to  Tonic  (1987),  classroom 
observations  of  veibal  interactions  give  a  much  more  truthful  picture  of  what  actually 
happens  in  the  clasroom. 

Sadker  and  Sadlcer  (1986)  conclude  in  a  study  of  46  coUegerooms  males  twice  as  likely  to 
be  non-patticipants  and  to  silently  sit  and  observe  classroom  interaction. 
As  a  result  of  their  observations  of  60  science  classes  using  the  Brophy-Good-Teacher- 
(^ild  Dyadic,  Jones  and  Wheatly  (1989)  reported  that  males  not  only  evoked  more 
frequently,  but  even  if  they  did  not.  teachers  mote  frequently  appealed  to  them  directly 
(see  also  Sadker  &  Sadker  1990).  Moreover,  they  observed  that  if  teachers  of  science 
called  for  volunteers,  males  were  mote  likely  to  be  one.  When  science  teachen  organised 
demonstrations,  males  carried  out  79%  against  only  21%  by  females.  In  Germany,  Prengc! 
(198S)  observed  similar  classroom  behaviour. 

Fmally  Crosman  (1987)  analysed  teachers  interactions  with  boys  and  girls  with  the  aid  of  a 
hand-processed  observation  system  (Flanders,  1970).  It  concerned  science  lessons  at  a 
coeducational  comprehensive  school  in  England.  Three  classes  were  observed  for  both 
physics  and  biology  lessons.  The  fourth  class  was  observed  for  physics  only  and  the  fifth 
for  biology  only.  The  students  were  in  their  first  year  at  school.  Each  subject  was  similaiy 
taught  by  well-experienced  male  and  female  teachers.  All  educated  their  personalteaching 
specialist  subject  in  the  participating  classes  (Table  1).  The  study  involved  135  pupils,  65 
girls  and  70  boys. 


Table  1.  Classes  taught  by  each  teacher 


Phisics 

Mrs  U 

Mrs  S 

MrT 

not  observed 

MrX 

3B3.3W1 

Biology 

Mr  Y 

3W4 

MrZ 

3W2 

not  observed 

3R1 
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Table  2.  The  Flanders  loteracUon  analysis  catesories 


Category 

Code  Behaviour 


1.  Pupils  engage  in  constructive  work  either  practically  or  mentally,  with  a  minimum  of 
overall  confusions  and  concomitant  teacher  silence 

2.  Praise  or  encouragement  by  the  teacher 

3.  Teacher  accepts  or  develops  pupil's  ideas 

4.  Teacher  asks  (a)  cognitive  memory  (recall)  question 

(b)  more  complex  question 

5.  Teacher  gives  facts  or  information 

6.  Teacher  gives  directions  for  procedures 

7.  Teacher  criticizes  or  justifies  her/his  authority 

8.  Pupil  respons  (a)  recall  or  description 

(b)  generalizations,  infeiences,  etc. 

(c)  asks  for  clarification  of  teacher  directions 

9.  Pupil  initiation. 

Expresses  own  ideas,  intitiates  new  topic,  develops  opinions  or  lines  of  thought 

10.  Confusion,  little  or  no  work  being  done. 


The  adjustment  was  ntade  in  using  a  colour  coding  (general=pencil;  girl=red;  boy=green) 
to  indicate  who  was  involved  in  the  interaction.  The  observation  interval  was  extended  to 
four  seconds  because  of  the  physical  difficulties  of  using  three  different  writing  tools 
whilst  having  to  concentrate  on  observing  the  categories.  It  proved  impossible  to  time 
intervals  with  a  stop-watch  unless  there  was  little  variation  in  activity. 

RESULTS 

The  analysis  of  the  various  interaction  categories  (table  3)  shows  that  the  largest  sex 
difference  was  in  category  (7),  criticism.  Boys  received  three  times  more  criticism  from 
teacheis  than  girls.  Slightly  more  teacher's  questions  were  put  to  boys  than  girls  (categorie 
4).  Yet  this  difference  is  not  statistically  significant.  However,  there  was  a  marking 
difference  in  category  8.  Here  boys  answered  more  questions  than  girls.  When  girls  were 
asked  a  question  they  general  could  answer  it.  They  did  not  answer  questions  unless 
specifically  asked  to.  Fuithermore  significant  were  sex  differences  in  category  3.  Teacher 
accepting  or  stimulating  pupil's  ideas.  This  may  be  linked  to  a  greater  willingness  of  boys 
to  respond.  As  boys  answer  more  questions  it  is  not  surprising  that  their  ideas  are  more 
likely  to  be  accepted  by  teachers. 
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TABLE  3 


The  perMinage  of  all  cl»Kiooni  talk  involving  giiU  >iul  boyi 


All  Female  Mai;  Phyjici  Biology 

te»eher«  leKhere  tachttt  letchets  tttcbtn 


gicli 

boys 

gills 

boyi 

boya 

— r~ 
girls 

—r—  

boys 

girk 

—  

(2-9)  All  intefactioM 

223 

..  324 

199 

..  332 

247 

.  316 

247 

..  374 

199 

..  275 

(2-7)  Teicher  talk 

151 

..  211 

133 

..  218 

167 

.  224 

159 

..  250 

143 

..  192 

(Uc9)  Pupil  talk 

72  . 

.  103 

66 

..  114 

77 

92 

88 

..  124 

55 

83 

(2)Praiic 

09 

09 

07 

09 

11 

09 

06 

10 

(3)  Acceptance 

37 

..  63 

35 

..  68 

40 

58 

36 

..  63 

39 

..  63 

(4)  Queations 

28 

26 

36 

30 

30 

25 

.  41 

30 

26 

(4a)  memoiy 

21 

27 

22 

30 

20 

25 

22 

.  34 

20 

21 

((4b)  complM 

07 

06 

04 

06 

09 

OA 

03 

.  07 

10 

05 

(3)  lofonnalion 

15 

14 

09 

10 

20 

19 

10 

14 

20 

15 

(i)  Directioitt 

53 

70 

48 

.  65 

58 

74 

73 

94 

32 

45 

(7)  Criticisni 

09 

..  30 

0« 

...  29 

11 

..  32 

0« 

..  27 

10 

-.  34 

(S)  Pupil  lesponie 

60 

..  M 

57 

.  95 

62 

77 

74 

..  109 

45 

-  63 

(ga)recaU 

29 

-  46 

33 

..  56 

26 

35 

34 

..  59 

24 

33 

(8c)  acek  darificalion 

20 

25 

15 

.  23 

26 

26 

32 

35 

09 

15 

(9)  Pupil  iniiialion 

12 

1« 

0« 

20 

15 

16 

13 

15 

10 

.  21 

'Note  Ih«I  figure*  in  thus  uA)lc  ire  perccnluge*  of  total  classroom  talk  (categories  2-9),  not  pcrccnugei  of  toul 
classroom  lime,  u  in  table  2  Figi«*  don't  lum  to  100  per  cent  because  general  Ulk  to  the  whole  cliu  u  not 
thown. 

tex  diiXerence  sigQificant  beyond  the  S  percent  level. 
..  sex  difference  ligniTKant  beyond  the  I  percent  level. 
...  sex  difference  signiHcant  b^nd  the  0.1  percent  level. 
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Tabte  3.i     TucWn  Intcnctkni.  Tb<  pcixcntaet  of  dattroom  time  taken  up  In  dirTcrent  btliavloun 


All  S»  of  teacher 
teachers  Feinile 


Subject  taught 
Male  Phytic!  H 


Biology 


(2-8)  Teacher  talk  6S.9 

(889)  Pupil  talk  14.7 

(1)  Silent  woik  17.0 

(2)  Pniu  1.7 

(3)  Accepianca  8.4 

(4)  Qoettioiu  8.6 


63.8 
14.9 
20.9 
1.6 
8.1 
9.0 
7.1 
1.8 
22.7 
18.8 
3.6 
12.6 
7.5 
2.0 
3.1 
2.2 
0.6 


72.1  61.1  . 

14i  17.2  . 

13.1  21i  . 

I.  8  \S 
8.7  7.8 
8.3  9.1 
5.1  7.5  . 
3.1     1.7  . 

302  16.4  . 

19.1  23.1  . 
4.0  3.0 

II.  9  15.0  . 

5.5  7.8  . 
2.3  1.9 
43  5.3  . 

2.6  2.3 
0.2  0.2 


74.9 
11.8 
12J 
1.9 
8.9 
8.1 
4.7 
3.2 
36.7 
14.8 
4.5 
9.6 
5.2 
2.4 
2.1 
2.2 
0.6 


(4a)  moDOfy  6.1 


(4b)  complex  2.5 

(5)  Infotmalion  26i 

(6)  Direction!  19.0 

(7)  Critidun  3.8 

(8)  Pupil  respome  12.3 


(8a)  tecaU  6.5 


(8b)  teneralization  2.1 


(8c)  aeck  clariiicalion  3.7 

(9)  Pui,il  initiation  2.4 

(10)  Confufion  0.4 


difference  sitni5cant  beyond  5  per  cent  level 
difference  significant  beyond  1  per  cent  level 
difference  significant  beyond  0.1  pa  cent  level 

Evalualion 

TJic  general  conclusion  is  thai  gender  difTerences  are  in  some  respects  apparent  and  in  other 
areas  invisible.  Due  to  the  unobtrusive  natuic  of  gender  differences  in  classroom  interaction, 
authors  have  developed  methods  and  instruments  to  explicitatc  this.  Variables  concerning 
teachers  arc  further  specified  in  behaviour  categories.  For  example  lecturing,  questioning, 
giving  fccdbacic  and  even  peisonaliiy  traits.  The  gender  of  pupils  is  extended  widi  variables 
like  level  of  achievement,  learning  ability  and  the  occurence  of  behavioural  problems.  One  of 
the  challenges  of  these  outcomes  is  to  apply  them  to  teacher  training,  both  preservice  and  in- 
service.  Confronting  teachers  with  their  own  interaction  with  boys  and  girts  seems  to  be  a 
powerful  way  to  initiate  the  change  towards  a  more  equal  approach  (Dolle  et  al,  1990). 

EQUAL  OPPORTUNITIES  AND  TEACHER  EDUCATION 

Methodology 

The  design  of  the  course 

Based  on  the  research  findings  and  our  own  experience  in  the  field  of  educational  change  and 
teacher  training  we  designed  a  course  on  'Equal  Opportunities  and  interaction'.  Then;  Equal 
Opportunities  Is  employed  as  an  essential  element  In  teachers  progression  towards  a  full 
measure  of  profcssionialism.  This  is  additional  to  the  educational  theories  and  methods 
teachers  arc  confronted  with  in  their  educational  learning  process  (Boelje-Dollc,  1989). 

Contents 

Trying  to  make  the  participants  aware  of  tlie  problem  of  Equal  Opportunities,  we  looked  at  It 
from  many  different  viewpoints.  Thus,  ihey  had  every  opportunity  to  relate  the  issue  of  Equal 
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Opportunities  to  their  own  unique  knowledge  and  experience.  Informative  sessions  alternated 
with  group  discussions.  This  enabled  them  to  compare  their  individual  differences  and  to 
share  common  concerns.  At  the  same  time  new  inforaiation  had  to  be  added  to  the  existing 
knowledge  and  experiences.  The  group  process  therefore  entailed  adjusUng.  comparing  and 
sharing.  It  resulted  in  new  insights  and  new  problem-solving  strategies  to  be  discussed  by  the 
group.  New  ways  of  handling  a  shared  problem  were  also  found. 

By  developing  cooperative  learning  as  an  otganisalional  strategy  we  activate  teachers  to 
increase  their  problem  awareness.  Moreover,  it  encourage  them  to  reflect  how  they  deal  with 
differences  and  simularitics  between  boys  and  giris  in  the  classroom. 
The  aim  is  to  heigthen  their  professional  skills  and  the  quality  of  education. 

The  methods  used,  concentrated  in  thi^  areas: 

-  In  the  cognitive  area. 

Information  is  given  on  differences  and  simularities  between  boys  and  girts.  This  infonna- 
tion  must  be  closely  linked  with  teachers"  daily  experience.  Thus  the  degree  of  recognition 
is  high  and  the  cognitive  dissonance  can  be  overcome. 

-  in  the  affective  area.  .  . 
Exercises  and  group  discussions  are  used  to  make  participants  aware  of  their  opinions  and 
convictions  to  discuss  them,  to  accept  them,  to  interchange  them  and  to  adjust  them. 

-  in  the  behavourial  area. 

An  assignment  to  develop  a  positive  acUon  plan  for  the  training  activities  to  be  transfenud 
to  the  appropriate  target  groups"  teaching  situation. 

The  opportunity  to  practise  new  behaviour  in  classrooinsettings  and  to  analyse  and 
evaluate  the  (videotaped)  lessons  with  help  of  the  computer  (Feedback  Research  Observa- 
tion Guide).  Furthcmiore.  to  get  feedback  and  to  get  feedback  on  the  interaction  patterns 
between  teachers  and  students. 

OBSERVATION  AND  FEEDBACK  WITH  THE  AID  OF  A  COMPUTER 
The  Feedback  Research  Observations  Guide  System 

During  Lie  training  (DoUc  et  al.  1990)  a  computer  steered  observation  system  (FROG)  is 
used  to  study  and  shape  interactive  teaching  behaviour.  Teachers  can  practice  interacting  with 
boys  and  girls  in  a  classroom  situation;  the  lesson  is  recorded  on  videotape  and  observed. 
This  provides  the  teacher  with  feedback.  The  aim  is  that  teachers  develop  a  realistic  and 
consistent  attitude  toward  gender  issues.  And  furthermore  to  dispose  of  enough  alternative 
didactive  metiiods  to  change  teachers'  teaching  praxis  towards  boys  and  giris.  For  a  large 
part  teachers  ait  totally  unaware  of  the  problems  gender  causes  in  schools.  These  are  rooted 
In  disparities  in  the  sozialization  of  boys  and  girts.  Some  of  the  differences  in  approach  arc 
conscious  reaction  to  observed  dissimUarities  between  boys  and  giris  ("boys  make  greater 
demands  for  attention;  giris  are  harder  woricers  than  boys").  IncidcnUy.  recent  research 
demonstrates  differences  to  diminishc  when  other  variables  ire  included  in  the  analysis.  Such 
variables  are  the  level  of  achievement  and  independence  of  the  students,  and  the  content  and 
frequency  of  feedback  by  the  teacher.  (Linn  and  Hyde  1989). 

Therefore  the  development  of  a  systematical  computer  based  observation  and  feedback 
system  can  be  instrumental  in  assessing  and  improving  the  interaction  patterns  of  actual 
teaching  derived  from  FIAG  (Chartaigh  Ni.  Harrison.  1988). 

It  suits  in  centrally  organised  classroomscltlngs  but  less  useful  in  Individual  or  groupwork 
classfoomsettings.  The  number  of  headline  sy.-aem  categories  used  is  ten  out  of  the  possible 
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fourteen  (Rodenburg  et  al.  1987).  Hanison.  1988).  For  practical  and  economic  reasons  the 
number  was  extended  to  thirteen  by  splitUng  three  categories  (male/femalc). 

The  categories  used  were: 
Dlustration; 
Lecturing; 

Question  (lower  cognitive  level,  reproductive); 
Question  (higher  cognitive  level,  productive); 
Thinking  pauze; 
Indication  (boy); 
Indication  (girl); 
Answer  (boy); 
Answer  (girt); 
Pupil's  initiation  (boy); 
Pupil's  initiation  (giri); 
Teacher's  response; 

Silence  or  confusion  (excluding  thinking  pauses  and  including  periods  of  confusion  in 
which  communication  cannot  be  understood  or  classified  by  the  observer). 

SYSTEMATICAL  CLASSROOM  OBSERVATION 

Organization 

After  the  courses  we  videotaped  and  analysed  16  classroom  lessons  (prospccUvc  language 
teachers,  Leyden)  and  8  micro-teaching  lessons  (graduate  students  taking  a  prepatory  course 
in  teaching,  technical  univereiiy  Eindhoven).  The  (student)teachers  taught  language,  mathe- 
matics and  science  for  fourty  minutes  in  real  classroom  setUngs  O-eyden)  or  micio-leaching 
situations  (Eindhoven). 

Analysed  were  fifteen  minutes  in  which  most  of  the  interaction  tetween  teacher  and  students 
took  place  (Table  4). 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 


Table  4.    Teachers  interaction  The  average  frequency  and  average  percentages 


category 


frequency     (average)  percentage  (average) 
Leiden        Eindhoven  Leiden  Eindhoven 
Oanguage)  (science) 


Question  (lower  level) 

21 

15 

Question  (higher  level) 

9 

15 

Thinking  pause 

8 

15 

Indication  (boy) 

13 

6 

Indication  (girl) 

11 

8 

Answer  (boy) 

28 

18 

9  % 

5  % 

Answer  (girl) 

21 

10 

?  % 

3  % 

Pupils  Initiation  (boys) 

3 

3 

I  % 

1  % 

Pupils  initiation  (girls) 

2 

I 

1  % 

0  % 

Teachers  response 

34 

28 
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RESULTS 


From  the  results  one  can  sec  that  the  average  number  of  questions  is  for  both  groups  equal. 
However  there  is  an  evident  difference  between  tlie  quantity  and  quality  of  questions  and 
answers.  Furthemore  the  balance  between  the  different  ways  of  addressing  boys  and  girl  was 
greater  in  the  language  courses  than  the  science  courses.  Asking  for  further  explanation  and 
calling  girls  by  name  may  be  more  succcsful  to  stimulate  (verbal)  engagement  of  gitis. 
Although  a  considerable  amount  of  questions  is  asked,  students  heve  limited  time  to  answer 
questions  and  think  them  over.  This  is  even  more  so  for  girls  than  for  boys.  Especially  in  the 
sciene  courses  boys  are  twice  as  much  involved  in  teacher-student  interaction. 

IMPROVEMENTS  ON  SYSTEMATICAL  CLASSROOM  OBSERVATION 

In  the  last  year  we  gave  a  new  dimension  to  the  observation  and  feedback  system.  On  the 
basis  of  our  experiences  in  several  national  and  international  workshops  wc  came  to  two 
major  improvements 
(Veitruggen,  1991). 

Tabit  5:  An  txanptt 

Flknimt:  Jon  cl>l  Madt  fron  Tlmenlr:  Juha  tim. 
Datt:  1991/W17/1,  Tiw  of  btgianlnK  «  5ti.Z4.Z4.  Reicli  0 


Catcfory 

Frequency 

Tiine<sec) 

Peicemajc 

Cenlrul  Point 

lUtKtntion 

3 

8 

3% 

033 

Ledurinf 

10 

76 

33  % 

051 

QueitiOfl(lower  level) 

6 

22 

10% 

OJO 

Qiicstioni(hitlwr  level) 

3 

12 

5  % 

043 

ThinUni  paise 

25 

II  % 

0.2J 

Indicalion<1»y) 

21.1) 

10 

4% 

0J8 

IndicalionUiri) 

2<1) 

6 

3  % 

0J7 

An»wet<boy) 

3<2) 

21 

9% 

0.68 

Answo<firl) 

4(1) 

13 

6% 

0.63 

Pupils  iniltation(boys) 

1(0) 

9 

4  % 

0.47 

Pupils  ini(islion({irli) 

0(0) 

0 

0% 

0.00 

Teaclten  response 

8 

28 

12  % 

0J5 

Silenct/confusion 

0 

0 

0% 

0.00 

Total 

44 

227 

too* 

( )  followinf  after  Question  (higher  level) 
2:  Central  point  during  the  teaching  period. 


In  the  results  table  at  the  end  of  an  observation  one  can  sec  how  many  of  the  observations  in 
the  categories  "Thinking  pause",  "Indication  (boy)",  "Indication  (girl)".  "Answer  (boy)'. 
"Answer  (girl)",  'PupUs  Initiation  (boys)"  and  "Pupils  initiation  (girls)"  foUowed  after 
"Question  (hi^r  level)". 

This  will  provide  more  infonnation  on  the  interactions  taking  place  after  questions  and 
particularly  on  the  possible  differences  between  boys  and  girls  in  this  rcspect. 
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A  SYSTEM  WITH  TEN  CATEGORIES 


Until  now  this  system  could  only  be  used  with  the  13  category  system  described  above. 
Presently  it  can  be  used  separately.  The  system  focusses  teacher  reactions  on  answers  or 
initiations  of  pupils.  It  is  important  to  know  what  preceded  the  reaction  of  the  teacher  to 
obtain  infoimation  about  possible  differences  in  reactions  following  girls'  or  boys'  behaviour. 
Therefore,  the  observant  can  choose  from  the  following  four  indicators.  "Answer  (boy)", 
"Answer  (girl),  "Pupils  initiation  (boys)"  and  Pupils  initistion  (girls)".  Thus,  the  reaction 
categories  are  linked  to  pupils  behaviour. 

The  following  ten  categories  are  used  to  describe  teacher  reactions  : 

-  Encouragement 

-  Direction  (indicating  wright  or  wrong  in  answer/initiation) 


-  Improvemem  (teacher  improving  answer/initiation) 

-  Criticism 

-  Answering 

-  Coopcralion  (giving  hint  or  cue) 

-  Participation  (passing  on  to  other  pupils) 

-  Suggestion  (stimulating  further  explaining  of  answer/initiation) 

-  Repetition  (teacher  repeating  question) 

Both  changes  were  to  get  more  detailed  information  about  the  following  issue:  Does  the 
(this)  teacher  making  a  difference  between  girls  and  boys  regarding  the  quality  and  quantity 
of  questions  and  reactions. 
The  changes  are  illustrated  in  table  6. 


-  Echo 


TABLE  6:    AN  EXAMPLE 


<F5> 
<F  10> 
<3> 


=  Reset 
=  Break 
=  Echo 


<Escape> 


<  1  > 
<2> 

<  3  > 

<  4  > 
<5  > 
<6> 
<7> 

<  8  > 
<9> 
<0> 


Encourrageinent 


Directions 
Echo 


Criticism 

Answering 

(Cooperation 


Improvement 


<  Fl  >  Answcr(boy) 

<  F2  >  Answer(girls) 

<  F3  >  Pupils  inlIlatlon(boys) 

<  F4  >  Pupils  initiatlon(girls) 


Participation 


Suggestion 
Repetition 


Filename:  aa.tbl  Made  from  timefile:  aa.tim;  Date:  1991\7\i6\2 
Time  of  beginning:  16:44:53;  Resets:  0;  Total  time:  1  min.  29  sec. 
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Teachcn  retpoiu  to: 
Boyi  Giili  Total  Genual 

Cuetoty  Answer  Totallniltjl.    Answer  Total  liiiiiJi.  Puinl 

(2)     (3)     (1)         (2)     (3)  (1) 


2       3      1  11  0       4  0.45 

0       0      0  1       1  0       1  0.23 


Encourtgtmeni 
Dittclion 

Echo  1       1      0  1       1  0       2  0.71 


Impcoven^ni  1       1      0  1       1  0       2  0.16 

Criiicum  000  00  00  OXK 

Aniwerini  Oil  01  12  0.56 

Coopauion  0       0      0  0       0  0       0  0.00 

Partkiptlion  0       0      0  II  0       1  0.60 

Su«e.tion  I       I      0  0       0  0       1  0.98 

Reprtiliof.  0       0      0  0       0  0       0  0.00 

Tot.1:  5       7      2  5       6  1  13 

.  the  indicMor  chooM  on  Um  Wt  «id»  highU(hu  and  tllckcn. 

CONCLUDING  REMARKS 

EvaluaUon  of  the  training  has  revealed  that  teachers  who  complete  the  training  are  primarily 
stimulated  to  think  consciously  about  their  own  leaching.  They  are  encouraged  to  develop 
methods  to  help  girls  catch  up  with  boys  in  the  area  of  fonnal  educaUon,  and  lo  make 
educational  and  employment  choices.  It  will  make  them  equal  in  the  social  poliUcal  and 
economic  spheres.  This  self  reHeaive  attitude  is  an  essential  component  of  the  professional 
growth  of  teachers  and  students,  boys  as  well  as  girts. 

The  focus  on  all  of  the  quanUty  and  the  quality  of  leachcr  students  interactions  is  to  gel 
students  to  woilc  acUvcIy  at  learning,  teaming  is  enhanced  when  instnicUonal  materials  are 
actively  manipulated  by  both  male  and  female  students. 

The  task  of  the  teacher  is  to  present  students  with  learning  activities.  The  improvement  of 
socia!  and  didacUc  interaction  skills  Is  an  cxtrcmcly  effective  means  of  achieve  thU  end.  In 
short  questions  can  incite,  stimulate  and  to  help  to  facilitate  the  process  of  thinking,  learning 
and  decision  making  on  the  foremeniioncd  aspects.  The  FROGsystem  is  an  effective  aid  as  a 
feedback  tool.  It  creates  opportunities  for  reflection  and  self  evaluaUon.  It  enables  an  attempt 
on  equal  approach  towards  girts  and  boys  by  looking  in  a  praxis  ortenied  and  school  coded 

mirror.  .  ..       ■  .  u 

The  computer  based  observation-  and  feedback  sysiecin  teaches  the  individual  teacher 
responsibility  for  the  personal  choices  of  educational  priorities  as  fonnulated  in  the  curricu- 
lum framcwoik  on  Equal  opportunities  and  Teacher  education  (Aniesen,  Charthaigh.  1988). 
Ar/d  last  but  not  least,  it  highlights  the  crucial  role  the  teacher  plays  in  confirming  or 
changing  the  traditional  expecutions  and  restrictions  for  boys  and  girts  in  educaUon.  By 
using  the  FROGsystem  gender  In  equity  remains  no  longer  a  blind  spot  in  the  process  of 
educational  reform  and  restructure  of  schools  and  teacher  education. 

In  the  next  year  we  as  a  project  Icani  hope  to  invcsiigalc  the  Impact  of  feedback  using  the 
roftnal  and  improved  FROG  on  teaching  practice  (making  pre-test  and  post-test  of  teaching 
behaviour  on  Equal  opportunities  and  Interaction)  in  everyday  praxis  before  and  alter  the 
training. 
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A  TEACHER  TRAINING  COURSE  ON  GENDER  INCLUSIVE  STRATEGIES 
FOR  TEACHIinG  SCIENCE  4  TECHNOLOGY* 


Magda  Man  in't  Veld 


State  Univenity  of  Utrecht  /  Central  Netherlands  Polytechnic 


Teacher}  should  be  educated  to  deal  with  gender  differences  in  science  and  technology 
education.  This  was  set  as  a  goal  of  the  training  program  for  technology  teachers  for 
lower  secondary  education.  The  Australian  GAMAST-project'  was  the  main  source  of 
idea's  for  the  construction  of  a  special  course  on  this  topic.  A  study  comparing  educatio- 
nal projects  such  as  EQUALS*.  COMETS*.  GAM  AST  (Mcaintock*).  GIST*  and 
SATIS  with  respect  of  gender  inclusive  featuies  was  another  important  source  of 
information. 

The  course  consisting  of  twelve  weekly  meetings  has  been  attended  last  year  and  this  year 
totally  by  about  IIS  persons.  The  backgrounds  of  these  people  were  very  diverse,  such  as: 
non-teachers,  former  teachers  of  the  sciences,  former  teachers  of  crafts  and  arts  and 
design,  former  teachers  of  home  economics  and  former  teachers  of  primary  school  chil- 
dren. They  were  asked  to  indicate  their  learning  expectations  and  special  needs  concer- 
ning this  course,  after  a  short  explanation  of  the  course  program,  on  a  questionnaire  at 
the  first  meeting  and  they  write  a  short  final  report  on  this  issue. 

In  this  paper  I  will  give  a  short  outline  of  the  aims,  the  content  and  the  learning  activities 
of  the  course.  After  that  I  will  present  the  results  of  the  evaluation  of  the  course:  I)  what 
are  the  benefits  of  the  course  according  to  the  reports  of  the  participants.  2)  what  pitfalls 
did  occur  and  what  compensation  was  found  with  respect  to  the  expectations  and  special 
needs  of  the  participant.  3)  what  are  relevant  differences  in  the  indicated  needs  and 
reported  benefits  by  male  and  female  participant  and  by  people  with  a  high  and  tow 
technical  background. 


The  case  of  technology  education 


The  training  af  teachers  for  technology  education  for  lower  secondary  i^ucation  is  an 
extraordinary  :uk  in  the  Netherlands,  because  technology  as  a  subject  is  rc-cently 
implemented  in  general  secondary  education.  The  aims  of  this  new  subject  imply  that 
technological  literacy  has  become  an  objective  for  every  child,  whil«  on  the  contrary  in 
the  past  technical  education  exclusively  has  been  associated  with  a  special  kind  of 
vocational  education,  which  can  be  followed  in  stead  of  general  secondary  education. 
Teachers  of  the  new  subject  are  confronted  with  the  task  to  establish  a  new  image  of 
technology,  to  examine  which  values  are  connected  with  technology  and  to  look  for 
appropriate  teaching  strategies. 

The  Teacher  Training  College  of  the  Central  Netherlands  Polytechnic  offers  a  four  year 
program  for  the  certificate  for  technology  teaching.  The  course  on  women  and  technolo- 
gy is  a  part  of  this  program,  which  comei  to  meet  the  requirements  formulated  above 
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with  respect  to  gender  issues. 


Who  are  the  new  teachers  of  technology  and  what  are  their  expectations  of  a  course  on 
women  and  technology? 

The  teachers  in  training  of  technology  have  very  diverse  baclcgrounds.  Many  of  them 
have  been  teachers  before,  some  have  not.  They  are  former  workers  in  industry,  former 
teachers  of  the  sciences,  former  teachers  of  crafu  or  arts  and  design,  former  teachers  of 
home  economics,  former  teachers  of  primary  school  children  and  former  teachers  of 
disabled  children  and  so  on. 

They  were  asked  to  indicate  their  expectttions  and  special  wishes  concerning  the  course 
on  women  and  technology  at  the  first  meeting  after  a  short  explanation  of  the  course 
program.  For  that  purpose  they  got  a  short  que$tionnair«  of  one  page.  Firstly  they  could 
write  down  some  information  about  their  own  backgrounds.  Secondly  they  could  tick 
which  sutemenu  out  of  ten  expressed  reasons  why  this  course  on  women  and  technology 
could  be  of  value  to  them.  Finally  they  could  write  down  some  additional  comments. 
Before  looking  at  the  resulu  of  this  questionnaire  and  discuss  how  these  have  been  token 
into  account,  I  will  go  into  the  aims  and  the  program  of  the  course  a  bit  more. 

The  aims  and  the  program  of  the  course  on  women  and  technology 

Teachers  should  be  able  to  deal  fruitfully  with  gender  differences  in  technology 
education.  This  is  formulated  as  a  goal  of  the  training  program  for  technology  teachers. 
Therefore  the  aims  of  the  course  on  women  and  technology  have  been  worked  out  u 
follows: 

1.  Participantt  can  explain  by  examples  the  importance  of  technological  literacy  for 
any  citiien,  female  or  male,  young  or  aged,  able  or  disabled  who  live^  in  the 
society. 

2.  They  can  indicate  how  values  are  concerned  when  using  technology. 

3.  They  have  a  notion  of  how  technology  looks  like  in  the  eyes  of  girls  and  boys  at 
school  and  also  of  other  specific  groups  of  people  using  technology  without 
special  technical  schooling  like  young  children,  aged  people,  disabled  people  or  a 
local  union  of  housewives. 

*■        They  can  carry  out  a  little  piece  of  research  into  the  entrance  affections,  cogniti- 
ons and  values  of  these  groups  of  people. 
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5.       They  know  a  number  of  useful  stntegies  for  teaching  these  varied  group*  aixl 
they  have  tried  them  out  in  an  educational  program. 


Three  main  issues  are  illustrated  and  elaborated  in  the  reader  and  workbook  of  the 
course: 

1.  The  imiae  of  technology. 

Technology  is  to  invent,  but  also  to  solve  problems  of  daily  life.  It  is  to  use  materials  and 
energy,  but  also  to  keep  natural  resources.  It  is  to  construct  an  environment,  but  also  to 
maintain  an  environment.  Technok>gy  requires:  genius  and  also  perseverance,  calculation 
and  intuition,  creativity  and  accuracy.  The  technoh>gical  behaviors  enumerated  above 
refer  to  male  as  well  as  female  values  and  it  contains  male  as  well  as  female  qualities. 
Anybody  male  or  female  will  benefit  from  personal  development  of  these  technological 
qu4lities. 

2.  Entrance  behavior  with  respect  to  ttchnologv  education. 

Already  very  young  girls  and  boys  have  different  experiences  through  socialization  and 
play.  They  develop  different  relevant  qualities  with  respect  to  technology  education 
before  the  very  start  of  it  at  the  age  of  twelve.  Besides  that  differences  in  developed 
skills  may  not  be  under-estimated.  How  can  the  curriculum  reflect  these  different 
qualities  and  compensate  sufficiently  for  missing  experiences. 

3.  Girls'  and  bovs'  daily  lives. 

What  issues  on  technok>gy  and  what  reasons  for  further  personal  development  with 
respect  to  technology  do  girls  and  boys  derive  from  their  daily  life  and  their  plans  for  the 
future?  Technology  teachers  need  to  be  able  to  do  some  investigations  themselves  among 
male  and  female  students  and  other  target  groups  in  order  to  understand  them  and  be 
able  to  diKuss  this  with  them. 

The  learning  aciivities 

The  Australian  GAMAST-project  was  the  main  source  of  ideas  for  designing  this  course 
on  women  and  technok>gy.  The  exemplary  teaching  materials  of  the  McClintock 
Collective*  compiled  in  the  book  'Getting  into  Gear'  provided  appropriate  illustrations. 
For  example  after  the  first  introductory  meeting,  the  course  has  been  continued  with  'ihe 
lesson  on  comparing  egg  beaten'  derived  from  this  materials.  This  lesson  gives  an 
introd'-.tion  to  a  gender  inclusive  way  of  looking  at  technology  and  presents  some 
principles  of  gender-inclusive  teaching.  During  the  following  meetings  plenary  discus- 
sions on  subjects  from  the  reader  and  workbook  took  place  regularly. 
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The  retder  included  introductory  infonnttion  on  subjects,  such  as  women  tnd  technical 
jobs,  women  before,  during  and  after  the  second  world  war,  children's  play,  socializati- 
on, learning  in  mixed  or  single  sexed  groups  and  technology  assessment.  This  plenary 
discussions  together  form  one  stream  in  the  course  program. 

The  workbook  provided  guidlines  for  the  other  stream  in  the  course  program,  which 
couisted  of  educational  projecu.  In  small  groups  the  participants  work  out  during  the 
twelve  weeks  of  the  course  an  educational  program  (like  a  informative  meeting,  a  sries  of 
lessons  or  a  video  taped  production)  for  the  different  urget  groups  of  their  own  choice. 
They  tryed  out  their  programs  and  report  about  their  projects  to  the  other  participant!  in 
a  final  presentation. 

Exptctmions  and  special  wishes  of  participants  concerning  the  course 

On  the  occasion  of  the  fint  meeting  of  the  course  the  115  participants  (26  women,  88 
men)  answered  a  short  questionnaire  and  ticked  which  statements,  out  of  ten,  expressed 
reasons  why  this  coune  on  women  and  technology  can  become  valuable  to  them  person- 
ally. The  statements  and  the  percenUges  of  participants  who  ticked  these  statements  are: 

1.  To  get  new  examples  of  teaching  materials  for  technology  (77%). 

2.  To  get  new  ideas  about  teaching  methods  to  draw  girls  as  well  as  boys  into  the 
lesson  (83%). 

3.  To  get  actual  information  about  relevant  differeuces  between  girls  and  boys  with 
respect  to  technology  education  (69%). 

4.  To  get  to  know  more  about  possible  explanations  about  differences  between  men 
and  women  (42%). 

5.  To  get  to  know  more  about  important  values  and  experiences  of  women  with 
respect  to  technology  (S8%). 

6.  To  learn  how  to  crry  out  simple  investigations  into  children's  image  of  technolo- 
gy, their  knowledge  of  technology  and  their  interest  with  respect  to  technology 


7.  To  learn  about  some  different  views  on  education  and  emancipation  (43%). 

8.  Gain  confidence  to  speak  about  gender  issues  with  colleagues  (19%). 

9.  Gain  confidence  to  discuss  conflicting  views  on  gender  issues  ( 1 7%). 

10       Other  reasons  why  this  course  on  women  and  technology  can  be  valuable  to 
oneself  (3%). 

It  is  interesting  to  look  at  different  subgroups  in  the  heterogene  -is  group  of  participants. 


(69%). 
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On  the  one  tide  there  »re  12  women  (10%  of  the  toul  group)  ind  49  men  (43%)  with  i 
more  or  less  high  technical  b»ckg'Ound.  such  former  technical  workers  in  industry, 
technical  ajiistants  in  education,  former  teachen  of  mathematics,  sciences  and  computer 
science.  On  the  other  side  there  are  14  women  (12%)  and  39  men  (34%)  with  a  low 
technical  background  such  as  former  teachen  of  handicraft  and  fine  arts,  sport,  former 
teachen  of  primary  education  and  former  teachers  of  disabled  children. 

TABLE  1'  RELATIVE  SCORES  ON  REASONS  1  T/M  10  IN  % 

group  (N) 

alt  (IIS) 
nT-w  (14) 
nT-m  (39) 
T-w  (12) 

T-m  (49)  

N  -  number  of  participants  in  the  (sub)group 

T-w/nT-w-  group  participants  with  high/low  technical  background,  women 
T-m/nT-m-  group  participants  with  high/low  technical  background,  men 

The  dau  in  this  table  give  insight  into  the  expectations  and  wishes  of  this  actual  groups 
and  can  not  be  generalized.  But  they  might  be  indicative  of  relevant  points  of  concern 
when  teaching  gender  issues  in  teacher  training. 
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Discussion  of  the  data  in  table  I 

Comparison  of  the  data  for  the  four  subgroups  reveals  some  striking  resemblances  and 
differences,  which  can  be  described  as  follows. 
The  women  with  low  technical  background  has  a  relatively  high  need: 
4.       To  get  ti)  know  more  about  possible  explanations  about  differences  between  men 
and  women. 

6.        To  learn  how  to  carry  out  simple  investigations  into  children's  image  of  technolo- 
gy, their  knowledge  of  technology  and  their  interest  with  respect  to  technology. 
8.        Gain  confidence  to  speak  about  gender  issues  with  colleagues. 
The  women  with  high  technical  background  show  a  little  bit  more  confidence  to  speak 
about  gender  issues,  but  have  a  higher  interested  in  different  views  on  education  and 
emancipation  (statement  7).  Besides  they  express  the  highest  need: 

1 .  To  get  new  examples  of  teaching  materiab  for  technology. 

2.  To  get  new  ideu  about  teaching  methods  to  draw  girls  as  well  as  boys  into  the 
lesson. 
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9.       Gain  confidence  to  discuss  conflicting  views  on  gender  issues. 
To  a  less  high  degree  than  the  women,  the  men  express  a  need  for  new  teaching  materi- 
als. But  especially  the  men  with  a  high  technical  background  express  a  very  high  need  for 
new  ideas  about  teaching  methods  (statement  2).  And  a  little  bit  more  than  the  others 
they  express  a  need: 

3.       To  get  actual  information  about  relevant  differences  between  girls  and  boys  with 

respect  to  technology  education. 
But  they  express  a  very  low  need  to  go  into  possible  expUnations  of  gender  differences 
(statement  4),  different  views  on  education  and  emancipation  (sutement  7),  gain 
confidence  to  speak  about  gender  isjues  with  colleagues  (8),  or  to  discuss  conflicting 
views  (9). 

The  men  with  a  low  technical  background  do  not  express  striking  needs  compared  with 
the  others. 


An  interpretation  of  the  differences  between  groups  of  participants 

For  women  with  a  low  technical  background  entering  the  new  profession  of  technology 
teacher  seems  to  coincide  with  the  need  to  explore  by  investigation  and  conversation  the 
theme  of  people  and  technology  and  especially  gender  issues. 

The  women  with  a  high  technical  background  express  a  high  need  for  new  materiaU  and 
teaching  methods  for  technology  teaching.  They  seem  to  be  very  discontented  about  what 
they  have  seen  tiU  now.  Discussing  gender  issues  seems  to  imply  for  them  a  confrontation 
of  conflicting  views. 

Men  with  a  high  technical  background  seem  to  realize  just  like  the  women  with  a  high 
technical  background,  that  they  come  over  from  a  male  technical  environment  into  a 
mixed  gender  environment,  so  that  they  have  to  adapt  their  teaching  strategies  to  work 
with  mixed  groups  of  girls  and  boys.  Most  of  the  men  in  this  group  seem  not  at  all  to  be 
keen  of  discussing  gender  issues  in  general. 

The  men  with  a  low  technical  background  seem  to  be  the  most  prepared  to  manage  the 
new  situation  of  technology  education  with  creativity  and  nexibility.  Gender  differences 
are  not  a  very  emergent  issue,  nor  a  very  controversial  issue  for  them. 


The  effect  of  following  the  course  on  women  and  technology 

Conclusions  on  the  effect  of  the  course  on  women  and  technology  can  be  drawn  from  the 
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pavcicipants'  final  reports  written  immediately  after  the  coune.  These  personal  reports 
have  been  written  on  the  basis  of  a  checklist.  These  reports  provided  qualitative  dau, 
which  have  been  scored  and  summarized  into  categories  comparable  with  the  content  of 
the  ten  statements  of  the  initial  questionnaire. 

The  participants  were  asked  to  write  down  on  one  and  a  half  page  A4  what  important 
things  they  have  noticed  and  learned  from  the  course.  Additionally  they  were  asked  to 
make  some  evaluating  comments  on  She  course.  They  got  a  checklist  with  topics  for  their 
final  reports,  but  they  were  free  to  go  into  topics  only,  when  these  were  relevant  to  them 
personally.  Therefore  counting  their  answers  as  such  is  meaningless.  But  it  is  of  interest 
to  look  for  the  variety  of  statements  which  came  up  and  compare  them  with  the  sute- 
ments  of  the  initial  questionnaire  to  check  whether  there  ar«  coming  up  any  corres- 
pondences or  new  points  of  view  for  discussion. 

A  shorl  summary  of  ihe  most  imporlani  slatemenis  in  the  final  reports 

The  extended  definition  of  technology  (to  construct,  but  also  to  mainuin  an  environment 
etc,  see  page  3  of  this  paper,  which  was  illustrated  with  the  titles  of  SATIS-units)  has 
been  memorized  in  the  final  reports  of  many  participants.  The  exemplary  lesson  on  the 
egg  beaten  has  opened  their  eyes  for  the  applicability  of  this  gender-inclusive  approach 
of  technology.  Some  participants  discovered  from  this  exemplary  lesson  the  power  of 
gender-inclusive  teaching  strategies  to  connect  learning  about  technology  with  their  stu- 
dents' experiences  and  feelings.  The  suggested  ideas  for  teaching  materials  and  teaching 
strategies  have  been  used  by  participants  in  quit  different  target  groups. 
Investigating  the  needs  and  values  with  respect  to  technology  of  a  chosen  target  group  of 
people  was  found  to  be  an  instructive  experience.  Some  of  the  participants  only  formula- 
ted questions  about  knowledge  and  opinions  about  products  of  technology.  Others  were 
able  to  asked  questions  about  the  implicite  values  and  principles  of  people  dealing  with 
technology. 

To  organize  an  educational  event  in  a  non-familiar  setting  was  found  to  be  a  great 
experience.  Participants  who  carried  out  an  educational  project  in  a  familiar  environment 
have  gained  from  the  input  and  feedback  from  their  fellow-participants.  Some  partici- 
pants have  invented  very  original  subjects  for  teaching  technology,  such  as  'umbrella's*, 
"design  and  application  of  zip-fasteners*  and  *  living  nearly  independent  as  a  disabled 
woman".  Others  worked  out  nice  activities  and  games.  The  final  plenary  presentations  of 
these  educational  projects  were  valued  highly  by  everybody.  Many  of  the  participants 
realized  that  it  was  important  but  found  it  rather  difficult  to  meet  gender-inclusive 
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criteria  for  their  educttioiul  projects.  Some  p«rticip«nts  put  forward  that  the  attitude  of 
the  teacher  is  a  more  imporUnt  factor  than  the  used  teaching  materials.  Some  participants 
however  failed  completely  to  account  in  some  way  or  another  for  differences  between 
girts  and  boys. 

The  time  spend  during  the  weekly  meetings  on  illustration  and  discussion  of  the  sc^ecial 
themes  included  in  the  accompanying  reader  of  the  course  has  been  valued  divergently 
by  the  participants.  The  highest  appreciations  were  given  to  two  articles  on  the  observati- 
on of  'children's  play'  and  a  video  ttped  story  about  a  giri  who  want  to  become  a  pilot 
and  who  succeeded  to  persuade  her  brother,  father  and  teacher  to  give  her  the  opportu- 
nity. The  most  negative  comments  were  given  to  a  documenUry  TV- program  "Exact,  the 
right  thing  for  your,  which  explained  the  making  of  girls  and  boys  by  socialization  in 
daily  life,  both  inside  and  outside  school,  mainly  because  it  generalized  apparently 
accidental  occurrences  so  rigorously. 

Several  participants  put  forward  in  their  reports  more  personal  and  relational  questions 
concerning  their  private  or  professional  lives,  which  came  up  or  became  clarified. 
Besides  that,  discussions  came  up  between  participants  about  controversial  points  of 
view.  This  increased  the  need  of  some  participants  to  have  more  time  for  a  guided 
discussion. 


Comparison  with  the  initial  questionnaire  and  new  points  of  view 

Many  participants  have  gained  new  ideas  about  new  teaching  materials  just  like  they 
expected.  But  less  participants  reported  new  ideu  about  strategies  for  teaching.  Especial- 
ly men  with  a  high  technical  background  have  gained  less  new  ideas  about  it  than  they 
expected. 

Especially  women  and  men  with  a  low  technical  background  go  into  the  question  of 
differences  between  girls  and  boys  and  report  about  values  and  experiences  of  women 
with  respect  to  technology.  Only  a  small  minority  of  the  participants  has  learned 
something  about  different  views  on  education  and  emancipation.  Several  people  expres- 
sed the  need  of  more  guided  discussions  during  the  course.  (But  others  seem  to  benefit 
from  not  having  to  talk  about  these  things  to  much).  Some  individuals  reported  to  have 
acquired  valuable  self-knowledge  and  insight  in  their  own  situation  as  a  woman  or  man. 
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Conclusions 


The  conclusion  of  this  evaluation  is  shortly,  that  participanB  have  found  inspiring  new 
ideas  about  teaching  materials  and  teaching  strategies.  Many  participanB  have  reported 
also  that  they  have,  sometimes  for  the  first  time,  realized  themselves  that  differences 
between  male  and  female  studentt  occur  rot  only  outtide  school,  but  also  inside  the 
classroom,  and  (!)  can  be  investigated  and  managed  in  attractive  ways  by  the  teacher. 
Many  of  the  participants  have  admit  a  feeling  of  uneasiness  in  the  beginning  of  the 
course,  bscause  of  the  strong  links  with  their  own  self-identity,  and  their  social  position 
in  the  group  of  participants.  More  attention  is  needed  for  the  application  of  procedures 
to  make  it  safe  for  each  person  to  participlte  this  course. 

Further  development 

An  essential  element  of  the  course  is  to  enable  the  participants  to  teach  technology  and 
deal  with  gender  differences  in  such  a  way  that  relevant  male  and  female  qualities  are 
valued  equally.  Therefore  a  gender- inclusive  definition  of  technology  and  workable  ideas 
for  teaching  and  are  nescessary.  However  the  participants  have  very  different  back- 
grounds, which  have  shaped  their  image  of  technology  and  their  implicite  values  and 
principles  concerning  technology.  To  make  undersundable  how  their  different  perspec- 
tives on  women  and  technology  influence  their  power  to  reach  gender-inclusive  teaching 
goals,  an  investigation  into  the  participants'  own  implicite  values  and  goals  might  be 
helpful.  This  can  «lso  contribute  to  a  safer  learning  environment  for  all  participants. 
It  is  worth  to  consider  the  benefits  of  a  comparable  course  on  science  teaching  in 
secondary  education.  It  should  be  necessary  to  change  the  existing  image  of  science,  to 
examine  the  values  associated  with  and  exluded  from  it  and  to  look  for  more  appropriate 
teaching  strategies  just  as  is  reported  here  for  the  case  of  technology  education.  If  science 
teachers  can  be  convinced  of  the  necessity  of  these  changes,  than  they  can  equally  profit 
by  a  course  on  gender  inclusive  strategies  for  teaching  science  &  technology. 
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IS   IT  POSSIBLE  TO  CHANGE  SCIENCE-TEACHERS'  WAY  0?  TEACHING? 


Helene  SjJrensen 
The  Royal  Danish  School  of  Educational  Studies 

The  article  will  give  some  results  of  a  qualitative 
research  project  dealing  with  changing  the  role  of  science 
teachers  in  primary  schools.  The  aim  of  the  project  was  to 
observe  if  the  pupils  were  allowed  to  get  the  ownership  of 
their  own  learning  process  in  science  lessons  with  a  great 
amount  of  practical  work. 

My  Ph.D. -project  1937-90  indicated  that  in  classes 
where  the  girls  took  active  part  in  the  science  lessons  the 
pupils  had  influence  on  their  own  working  situation  and  were 
allowed  a  certain  degree  of  self  determination. 

My  primary  findings  seom  to  indicate  that  it  is  not  at 
all  simple  for  a  teacher  to  generate  new  interaction-pattern 
in  the  classroom. 

lA>ts  of  Factors 

It  is  obvious  from  reading  the  different  contributions 
to  the  GASAT-meetings  over  the  years  that  a  lot  of  factors 
are  influencing  girls'  participation  in  doing  science.  It  is 
alsb  clear  that  many  of  those  factors  are  cross-cultural.  But 
as  we  have  seen  from  reports  cultural  differences  may  give  a 
shift  in  the  usual  patterns  about  girls'  participating  in 
science  education  (Fensham,  Klainln  and  West  1987).  Those 
factors  influencing  girls  taking  active  part  in  science 
lessons  are  not  independent  and  are  at  play  at  the  same  time. 

In  my  Ph.D. -pro ject  I  followed  three  classes  for  a 
longer  period  of  time.  I  decided  to  work  with  the  classes 
bacause  I  knew  from  visits  in  the  classroom  that  ths  girls  in 
those  classes  took  active  part  in  the  science  lessons.  With 
a  background  in  observations  from  those  classes  I  set  up  a 
model  for  the  factors  influencing  the  girls'  active  invol- 
vement in  physics  and  chemistry  lessons.  The  model  is  pre- 
sented in  fig.l  (S^rensen  1990a).  The  factors  mentioned  in 
the  model  are  in  action  at  different  levels.  Some  of  them  may 
be  changed  through  actions  from  the  government  and  school 
authorities  such  as  changing  in  national  curriculum.  Others 
are  changed  through  the  slow  transformations  in  society  over 
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the  yeara.  Several  of  the  factors  define  the  claasroo.  situa- 
tion and  the  frame  around  the  teaching  for  the  single  science 
teacher,  and  those  factors  cannot  easily  be  changed  by  the 
teacher.  The  teacher  may  create  changes  around  hera/hls 
claaa,  but  family-expectations,  peer  group  Influence,  the 
soclo-economlcal  situation  in  society  and  other  factors  out 
of  range  of  the  teacher's  Influence  may  lessen  the  outcome  of 
changing  strategies  in  science  education.  The  GIST-project 
showed  the  difficulties  introducing  changes  in  established 

patterns  (Whyte  1987). 

Nevertheless  the  teacher  has  a  great  responsibility  for 
creating  a  gender-including  science  education,  and  as  seen 
from  my  model  the  teacher  is  able  to  Influence  a  lot  of  the 
settings  around  the  class  and  have  several  possibilities  to 
create  learning  surroundings  able  to  give  girls  optimum 
possibilities  for  learning  science  in  a  given  situation.  In 
my  Ph.D. -project  I  found  the  teachers  key-persons  in  ma- 
king gender  fair  science  education.  The  teachers'  attitudes, 
expectations  and  way  of  interacting  with  the  students,  their 
preferences  for  teacher  centred  or  pupil  oriented  teaching 
style  have  a  greater  Influence  on  girls'  participation  in 
science    lessons    than    the    choice    of    content/subjects  in 

It  is  a  consequence  from  those  findings  it  is  impos- 
sible to  invent  th.  programme,  to  write  the  textbook,  to  make 
the  curriculum  that  will  once  and  for  all  change  the  known 
pattern  of  girls  avoiding  the  hard  sciences  (S)<rensen  1991). 

To  try  to  investigate  the  role  of  the  teachers  more 
closely  I  planned  an  action-project  involving  teachers  fro. 
a  school  south  of  Copenhagen.  The  project  received  two  years 
funding  from  th.  Danish  Research  Council  for  Huaanltl... 

Th.  Danish  Primary  School  Syst.m 

Before  I  describe  the  project  I  find  it  necessary  to 
introduce  the  Danish  primary  school  system  (the  "folkeakole") 
and  the  teacher  education.   In  Denmark  the  teachers  for  the 
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primary  schools  are  educated  in  general  education  with  a 
certain  degree  of  specialization  in  2  subjects  (four  years 
education) . 

In  Denmark  nine  years  of  education  is  „ompulsory,  from 
the  age  of  seven  to  the  age  of  sixteen.  In  the  Danish  primary 
schools  the  children  may  start  at  the  age  of  six  in  a  "kin- 
dergarten" class  and  they  stay  in  one  and  the  same  schoo.' 
until  the  age  of  sixteen  at  the  ninth  grade.  Some  of  the 
children  choose  to  study  another  year  at  the  school  in  the 
tenth  grade,  but  the  tenth  grade  is  voluntary,  while  others 
leave  school  and  about  one  third  continue  their  education  in 
high  school.  From  the  first  grade  a  group  of  children  (around. 
22)  stay  together  in  one  "class"  up  until  the  ninth  (or 
tenth)  grade.  Often  the  teacher  in  Danish  language  will 
follow  the  group  of  children  from  the  first  to  the  ninth 
grade  (or  tenth)  with  a  special  responsibility  for  the  group. 
In  the  grades  eight  to  ten  the  children  may  follow  courses 
at  two  different  levels  in  mathematics,  foreign  languages, 
and  physics/chemistry. 

It  is  common  that  a  group  of  children  (a  class)  at  the 
first  grade  has  two  or  three  different  teachers.  It  is  also 
common  that  the  teacher  in  Danish  language  and  the  teacher  in 
mathematics  follow  the  class  up  until  the  ninth  or  tenth 
grade.  From  the  third  grade  the  class  may  have  other  teachers 
in  other  subjecLs  such  as  science  or  foreign  languages,  but 
even  then  those  teachers  follow  the  class  during  the  years  in 
which  the  subject  is  taught. 

The  chil>jren's  education  in  science  begins  with  inte- 
grated science  (without  physics  and  chemistry)  in  the  third 
grade.  From  the  fifth  grade  to  the  seventh  the  children  fol- 
low courses  In  biology  and  geography.  At  the  seventh  grade 
the  education  in  physics  and  chemistry  starts  with  integrated 
courses  in  physics/chemistry  two  lessons  a  week  for  three 
years. 

In  Denmark  natural  ncience  takes  up  an  astonishingly 
small  part  of  the  curriculum.  But  just  now  the  Government  is 
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planning  to  make  changes  in  the  school  system,  and  it  looks 
like  the  pattern  will  change  and  education  in  physics  and 
chemistry  will  be  allowed  to  be  introduced  earlier  than  the 
seventh  grade,  maybe  at  the  third  grade.  One  of  those  changes 
teachers  and  researchers  interested  in  the  gender  questions 
in  science  have  argued  for  in  years  (S^rensen  1990b). 

My  Project  on  Changing  the  Roles  of  the  Teachers 

My  project  consisted  of  two  parts.  One  part  was  a 
follow  up  on  two  of  the  classes  from  the  Ph.D. -pro ject  and 
make  together  with  the  Ph.D. -pro ject  a  longitudinal  study. 
One  of  those  classes  I  followed  from  the  sixth  grade  to  the 
final  examination  at  the  end  of  the  ninth  grade.  The  other 
one  I  have  worked  with  since  the  third  grade  and  I  shall 
follow  the  class  until  the  final  examination  in  June,  1993. 
Both  classeo  have  had  physics  and  chemistry  before  the  se- 
venth crade,  being  as  mentioned  the  normal  grade  to  start. 

In  the  other  part  of  my  project  I  worked  with  a  group 
of  teachers  in  science  and  Danish  language  teaching  grades 
three  to  six.  I  have  found  girls  more  actively  involved  in 
doing  science  in  classes  with  a  certain  degree  of  self- 
determination.  Therefore  I  wanted  to  investigate  whether 
working  with  pupil  activities  in  science  could  persuade  the 
teachers  to  let  the  pupils  get  ownership  of  their  own  lear- 
ning process  in  science.  I  started  the  project  with  a  short 
introductory  course  for  the  teachers  involved.  I  also  inter- 
viewed the  teachers  involved  about  their  role  as  teachers, 
about  their  opinions  of  their  pupils  and  their  expectations 
towards  girls  and  boys  in  the  class. 

Later  on  I  worked  as  a  consultant  for  the  teachers  who 
wanted  to  do  science  activities  with  the  children.  I  observed 
in  different  classes  for  a  shorter  or  longer  period  of  time. 
I  worked  with  three  of  the  classes  several  times  during  the 
two  years  (grade  five  the  first  year  and  grade  six  the 
second) .  Their  teachers  in  Danish  language  are  used  to 
working  together.  They  often  plan  some  weeks'  work  together  - 
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small  projects  like  one  of  the  projects  I  was  Involved  In, 
'Chemistry  In  the  Kitchen'.  Sometimes  they  taught  the  pupils 
In  their  own  class  for  the  whole  period,  on  other  occasions 
they  split  the  three  classes  In  groups  and  taught  a  special 
subject  to  each  different  group. 

I  was  a  participant  observer  and  after  each  period  I 
took  part  In  evaluations  and  discussions  with  teachers  and 
pupils.  I  Interviewed  the  teachers  after  each  period.  At  the 
end  of  the  two  yearo  X  relntervlewed  the  teachers . 

Before  presenting  results  from  my  project  about  the 
roles  of  the  teachers  I  want  to  resume  one  of  the  findings 
from  the  Ph.D. -project. 

Findings  from  the  Ph.D. -Project 

It  was  an  essential  result  of  my  Ph.D-project  that  the 
girls  In  the  project  classes  had  to  feel  personally  Involved 
In  order  to  keep  an  Interest  In  working  with  science.  They 
had  to  be  able  to  Identify  themselves  with  what  they  were 
doing  and  to  experience  a  purpose,  being  more  than  just  lear- 
ning the  subject.  The  purposes  may  have  been  very  different, 
but  It  was  determined  by  the  perspective  put  on  the  science 
content.  A  purpose  could  be  to  learn  about  how  you  see  and 
hear,  or  about  what  the  food  contains,  or  about  phenomena  In 
nature.  But  the  purpose  may  also  have  been  to  have  to  present 
to  others  -  parents,  other  adults  or  some  children  In  a 
different  class  -  the  results  of  a  science  experiment  or  an 
Investigation  In  science. 

Such  an  engagement  can  be  achieved  by  letting  the 
pupils  have  Influence  on  the  planning  of  the  teaching,  on  the 
choice  of  contents  of  the  science  subjects  to  be  taught,  on 
the  perspectlveness  of  the  subject.  One  of  the  most  Important 
possibilities  to  give  the  puplln  Influence  on  thulr  learning 
In  science  takes  place  when  evaluating  tha  sequence  together 
with  the  pupils. 
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Reflections  on  the  Longitudinal  Part  of  the  Project 

From  the  longitudinal  part  of  my  project  with  the  two 
classes  mentioned  above  I  want  to  give  a  few  impressions. 
From  the  last  two  years  work  with  those  classes  the  diversity 
among  the  girls  have  been  more  and  more  evident  •  The 

girls  as  a  whole  express  that  science  has  to  make  them  feel 
personally  involved  in  the  work.  But  some  of  them  reveal  in 
interviews  an  interest  in  physics  and  chemistry  whether  it  is 
presented  in  a  way  we  may  see  as  'girl  friendly-  or  in  the 
more  traditional  subject  centred  form.  They  are  fond  of 
making  investigations  in  science  and  feel  challenged  solving 
problems  in  science.  They  have  in  mind  taking  science  courses 
in  their  further  education.  The  majority  of  the  girls  stress 
that  when  they  feel  involved  they  like  doing  science,  but 
there  are  other  interests  in  their  lives  more  important  to 
them.  Several  of  those  girls  are  skilled  in  science  Even 
those  gdrls  do  not  consider  a  future  doing  science  without 
being  encouraged.  It  has  been  a  tendency  that  girls  showing 
joy  in  science  lessons  when  young,  talking  about  a  future  as 
engineers,  change  their  expectations  when  they  have  to  make 
their  choices  for  the  future  in  the  ninth  grade.  I  find  that 
the  girls  restrict  their  own  expectations  and  possibilities 
even  more  than  can  be  put  down  to  the  pressure  from  parents 
and  the  influence  from  the  surroundings.  They  become  more 
conservative  and  traditional  in  their  choices  with  age. 

If  the  projects  are  evaluated  on  wether  the  major  part 
of  the  pupils  chose  a  scientific  education,  they  were 
unsuccessful.  But  the  girls  themselves  feel  that  they  have 
learnt  something,  that  they  have  a  possibility  for  choosing 
a  scientific  education  (perhaps  later),  and  that  they  them- 
selves made  the  considerations  an  a  solid  basis  and  then 
presently  choose  something  different. 

The  second  part  of  my  pro ject: "Changing  the  role  of  the 
teachers . ' 

The  teachers  in  the  second  part  of  the  project  did  not 
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behave  differently  from  their  normal  attitude  when  the  pupils 
were  to  work  independently  with  investigations. 

The  teacher  normally  very  controlling  reacted  in  the 
Bame  way  in  this  situation.  The  pupils  felt  that  he  con- 
trolled them  and  their  results  while  working  around  the 
classroom  in  order  to  assist  them. 

The  teacher  who  normally  planned  everything  to  the 
smallest  detail  and  gave  the  pupils  no  freedom  to  express 
their  own  opinion  was  also  very  restrictive  in  her  planning 
of  the  education  and  in  the  discussion  of  the  results. 
However,  the  pupils  were  able  to  sense  that  they  were  within 
an  area  with  which  the  teacher  was  unfamiliar,  and  they  were 
happy  that  the  teacher  had  to  listen  to  them  and  ask  them 
about  their  results. 

The  teacher  normally  allowing  the  pupils  freedom  and 
possibility  of  expressing  themselves  did  also  act  in  the  same 
way  when  the  pupils  made  experiments. 

Both  pupils  as  well  as  teachers  expressed  these 
evaluations  in  interviews. 

The  teachers  are  aware  of  their  own  roles  as  teachers. 
To  a  certain  extent  they  express  that  they  wish  to  make 
changes  in  their  interactions  with  the  pupils.  It  is  a  very 
sensitive  subject  to  discuss  matters  so  closely  related  to 
another  individual's  personal  appearance.  My  evaluation  (at 
this  stage)  of  the  project  is,  that  I  have  recognized  the 
difficulty  for  a  teacher  in  changing  hers/his  role  of  a 
teacher,  even  if  she/he  does  have  a  positive  wish  to  do  so. 
The  preconscious  expectations  and  views  on  yourself  as  a 
person  and  as  a  teacher  (your  habitus)  become  a  guideline 
for  the  deliberate  choices  one  as  a  teacher  tries  to  make 
while  teaching  (Bordieu  1977). 

Reflections . 

Setting  up  my  last  project  I  was  inspired  from  the  work 
done  with  meta-cognition  as  a  help  to  the  learner  to 
understand  and  develop  learning  process  and  learning  practice 
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(Balrd  and  West  1986,  Fensham  1989,  Beyer  1992).  I  wanted  to 
work  together  with  teachers  trying  to  let  them  develop  their 
meta-cognltlon  about  their  way  of  teaching.  I  wanted  the 
teachers  to  let  the  pupils  have  influence  on  their  own 
learning  situation. 

Asking  the  pupils'  and  the  teachers'  opinion  of  the 
outcome  of  the  different  teaching  sequences  you  will  get  the 
answer  that  they  have  been  succesful.  Judging  by  the  girls' 
particitation  in  the  lessons  you  do  not  doubt  the  positive 
outcome  of  the  research  and  development  work,  but  remembering 
that  the  project  was  carried  through  before  adolescence  and 
the  changing  gender-role  you  could  never  tell. 

Looking  at  the  changes  in  the  teachers'  way  of  teaching 
I  find  too  little  development  towards  those  changes  I  should 
have  liked  to  occur. 

I  have  mentioned  the  difficulties  for  people  to  change 
their  habitus  as  an  explanation  of  the  small  changes  in  the 
teachers'  role  as  teachers.  Another  reason  may  be  the  limited 
time  the  teachers  and  I  had  to  work  together  during  the 
periods  of  science  projects  in  those  classes.  Another 
explanation  of  tny  feeling  of  too  little  development  may  be 
due  to  the  fact  that  it  was  my  goal  more  than  the  teachers' 
to  let  the  pupils  get  more  influence  in  the  classroom. 
Furthermore  it  may  be  too  difficult  in  the  Danish  culture 
pattern  to  discuss  problems  too  close  to  the  individual 
teacher's  personality. 

Nevertheless,  I  want  to  continue  the  work  with  groups 
of  teachers  doing  research  on  how  to  develop  meta-cognition 
about  teaching.  I  am  reflecting  on  my  own  role  aa  a  resear- 
cher, on  my  expectations  compared  with  the  teachers'  wishes 
for  changes  and  on  putting  together  a  larger  group  of 
teachers  with  a  personal  need  for  developing  new  ways  of 
teaching. 

Conclusions 

To  create  a  positive  learning  environment  for  the  girla 
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in  science  lessons  it  is  important  to  let  the  pupils  have 
influence  on  their  own  learning  situation.  The  girls  want  to 
feel  involved  on  the  personal  level  in  the  science  lessons  to 
maintain  their  interest  in  doing  science.  Many  teachers  feel 
a  necessity  to  be  in  control  of  the  classroom  and  to  teach 
more  than  giving  the  pupils  a  possibility  to  learn.  More  work 
need  to  be  done  developing  changes  towards  new  roles  allowing 
the  teachers  to  present  to  the  pupils  possibilities  for 
improvement  of  their  role  as  learners. 
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INVESTIGATING  COLLABORATION  IN  PRIMARY  SCIENCE 
CLASSROOMS:  a  gender  perspective 


Elizabeth  Whitelegg,  Patricia  Murphy,  Eileen  Scanlon  and 
Barbara  Hodgson. 
The  Open  University,  United  Kingdom 


This  paper  reports  on  a  small  scale  pilot  study  that  was  undertaken  in  three 
English  primary  schools  in  Spring  1992.  The  study  investigated  the 
learning  behaviour  of  year  3  (7  to  8  year  old)  pupils  as  they  worked  in 
groups  on  science  tasks.  Of  particular  interest  was  the  gender  composition 
of  these  groups  and  whether  there  are  particular  features  of  group  structure 
and  task  orientation  which  produce  more  effective  learning  for  girls.  The 
intended  outcome  of  the  pilot  study  is  a  larger  scale  national  research 
project  that  will  investigate  links  between  children's  learning  in  science  and 
features  of  collaborative  work.  Evidence  of  such  links  will  enable  the 
development  of  teaching  strategies  for  primary  teachers  that  are  most 
appropriate  for  their  pupils  of  either  sex. 

Over  the  past  five  years  we  have  been  involved  in  various  initiatives  to 
produce  Open  University  courses  and  packs  for  teachers  in  primary 
science.  Throughout  the  production  of  these  courses  it  has  been  clear  to  us 
that  there  were  some  issues  relating  to  good  practice  in  primary  classrooms 
which  would  benefit  from  further  study.  The  one  we  have  chosen  to 
investigate  is  the  assumption  that  collaborative  work  especially  in  friendship 
groupings  is  a  good  thing.  We  have  decided  to  question  this  assumption 
and  embark  on  a  three  year  period  of  research  to  investigate  the  cognitive 
and  affective  benefits  children  gain  from  learning  in  groups. 

From  the  time  of  the  Plowden  report  (1967),  it  has  been  suggested  that 
classrooms  should  be  organised  into  subgroups  working  together  in  some 
cooperative  manner.  It  is  surprising  then  to  find  that  the  largest  systematic 
observation  of  British  classrooms,  the  ORACLE  survey  (Galton,  Simon  and 
Croll,  1980)  found: 
'There  is  no  clear  evidence  that  cooperative  group  work  of  the 
investigating-problem  solving-discovery  kind  which  Plowden  held  that  all 
children  shouki  experience,  features  more  than  sparsely  in  our  primary 
schools."  p.159 

What  ORACLE  found  was  that,  although  children  were  seated  in  small 
groups  around  tables  they  still  usually  worked  on  their  own  under  the 
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teacher's  direction.  The  Alexander  report  (1991)  recently  recommended 
that  the  organisational  strategies  of  whole  class  teaching,  group  work  and 
Individual  teaching  need  to  be  used  more  flexibly.  Robin  Alexander 
commenting  in  the  Times  Educational  Supplement  on  the  uproar  the  report 
engendered  said: 

'The  question  is  not  whether  group  worl<  or  subjects  or  topics  are 
permissible  -  to  argue  this  is  the  repli-ate  the  sterility  of  the 
traditional/progressive  debate  -  but  to  consider  when  such  approaches 
are  most  appropriate  and  how  they  might  be  most  effectively  used  and 
improved." 

So  it  is  proposed  that  a  mixture  of  ways  of  working  are  beneficial  but  we  feel 
that  there  is  a  lack  of  a  substantive  research  basis  for  these  claims. 

A  GENDER  PERSPECTIVE 

In  undertaking  our  study  of  grouping  for  science  work,  we  are  particularly 
interested  in  focusing  on  how  gender  dynamics  operate  within  groups  both 
between  the  chiWren  and  between  teachers  and  children. 

Christine  Howe  (1990)  found  that  setting  primary  children  to  work  on 
science  investigations  in  mixed  ability  groups  promotes  more  effective 
learning  than  streaming  children  into  groups  wh*>re  they  possess  similar 
ideas  and  levels  of  knowledge.  She  suggests  that  allocating  children  at 
random  is  good  enough  to  provide  these  mixed  ability  groupings.  However, 
gender  is  known  to  play  a  very  important  role  in  the  interaction  and 
engagement  of  pupils  on  science  tasks.  Murphy  (1991)  found,  for  example, 
that  given  the  same  tasks  pupils  pursued  different  variables,  so  allocating 
pupils  randomly  to  groups  may  produce  gender  distributions  that  do  not 
promote  effective  learning  for  all  members  of  the  group. 

Kempa  (1991)  and  others  have  found  that  in  order  to  provide  a  favourable 
environment  for  active  participation  of  girls  in  science  tasks,  a  critical  mass 
of  girls  in  the  group  may  be  necessary.  A  single  girl  in  a  group  with  2  or  3 
boys  is  quite  likely  to  get  "left  out'  of  the  group  activity.  (This  corresponds  to 
the  findings  of  Licht  and  Dweck  (1983)  about  girls  learned  helplessness.) 
As  a  non-participant  such  a  girl  is  unlikely  to  benefit  from  the  Interaction 
between  the  other  group  members.  ('Silent'  members  of  the  group  according 
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to  Kempa  however,  can  be  participants  and  gain  education  benefit  from 
being  part  of  the  group.) 


Parker  and  Rene6  (1986)  showed  that  where  teachers'  awareness  of 
gender  issues  is  poor,  girls  are  at  a  disadvantage  in  group  work  in  mixed 
sex  groupings.  Whilst  for  those  teachers  do  who  appreciate  gender  issues, 
mixed  sex  groups  exhibit  the  same  learning  behaviour  and  involvement  in 
sdenca  tasks  as  single  sex  groups. 

In  summary  then,  current  research  indicates  links  between  gender 
differences  in: 

chiWrens"  cognitive  response  to  science  investigations,  i.e.  the 
variables  they  consider  relevant  and  the  solutions  the  judge  appropriate 
(Murphy,  1991) 

ChiWrens"  affective  response  to  science  tasks,  for  example  giris* 
learned  helplessness  (Licht  and  Dweck,  1983  and  Small  and  Kelly,  1984) 

chiWrens"  involvement  in  problem  solving  in  groups  leading  to 
achievement  (Kempa,  1991) 

•       teachers"  response  to  mixed  groups  according  to  the  teachers"  own 
awareness  of  gender  issues  (Partner  and  Renee,  1986). 

THE  PILOT  STUDY 


The  pilot  study  was  carried  out  to  gather  information  to  help  us  in  the  design 
of  the  main  research  programme.  We  were  concerned  to  explore: 

•  the  selection  of  science  tasks  to  investigate, 

•  ways  of  grouping  pupils, 

•  aspects  of  collaboration  worth  pursuing, 

•  presentation  and  administration  of  tasks  to  enhance  collaboration, 

•  resourcing  of  tasks, 
data  collection  methods, 

•  data  analysis. 

We  set  out  to  Investigate  two  types  of  collaboration.  Firstly,  collaboration 
amongst  pupils  engaged  in  some  formal,  set  tasks  using  established 
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methodology  designed  by  the  Assessment  of  Performance  Unit  in  science 
(APU)  and  secondly,  pupils  undertaking  'authentic'  tasks  that  were 
contextualised  within  the  pupils'  present  learning. 


Methodology 
Th«  formal'  task 

This  task  was  based  on  an  established  APU  investigation.  APU 
methodology  was  used  because  APU  research  (which  preceded  the 
development  of  the  National  Curriculum  [NC]  in  England.  Wales  and 
Northern  Ireland,)  was  based  on  tasks  similar  to  those  represented  in  NC 
attainment  target  1  -  scientific  investigation.  (With  the  advent  of  the  NC 
there  is  now  a  statutory  requirement  for  teachers  to  teach  and  assess 
practical  investigative  abilities.)  The  APU  research  showed  that  children 
performed  at  a  higher  level  when  in  a  practical  situation  because  of  ♦he 
direct  feedback  they  received  about  the  consequences  of  their  actions  and 
the  decision  making  (Russell  et  al.,  1988).  When  the  pupils  were  allowed  to 
work  together  in  pairs  in  a  practical  context,  and  to  talk  through  their 
strategies  together,  their  performance  was  further  elevated.  (Whyte,  1988). 

The  task  required  the  children  to  test  different  sorts  of  papers  to  find  out 
which  one  would  the  best  for  covering  a  book.  The  children  were  given 
samples  of  4  different  types  of  paper  -  brown  paper  (such  as  that  used  for 
wrapping  parcels),  wallpaper,  writing  paper  and  sugar  paper.  They  were 
also  supplied  with  items  to  test  the  various  dimensions  of  the  papers' 
durability.  These  were  -  sandpaper,  a  stone,  erasers,  scissors,  water  and  a 
water  dropper.  This  task  was  set  out  in  a  standard  way  by  the 
teacher/researcher  and  the  children  were  then  left  to  discuss  and  carry  out 
the  investigation. 

Tha  'authentic'  task 

This  task  developed  from  classwork  that  the  children  were  currently  doing. 
The  class  topic  was  set  around  one  of  their  reading  books  and  the  scierK:e 
focus  of  the  topic  was  sound.  Sound  was  also  chosen  because  we  were 
concerned  to  focus  on  a  concept  area  where  complementary  research  was 
already  available.  Children's  understanding  of  sound  has  been  explored 
by  the  primary  SPACE  project  (Watt  and  Russell,  1990)  The  first  stage  of 
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the  study  was  to  elicit  the  childrens"  ideas  about  sound  and  th<sn  to  discuss 
these  ideas  with  them.  The  teacher/researcher  (herself  a  very  experienced 
primary  teacher  and  science  specialist)  then  spent  threu  mornings,  at 
weekly  intervals,  working  with  the  group  of  four  pupils,  her  brief  was  to 
guide  the  pupils  in  their  investigation,  but  to  let  the  pupils  determine  which 
aspects  of  sound  were  to  be  investigated  so  that  the  investigation  evolved 
in  a  more  naturalistic  way. 

The  data  for  the  study  was  collected  by  video  and  audio  recordings  of  all 
the  groups  as  they  worked.  The  tapes  were  transcribed  for  detailed 
analysis.  The  pupils'  written  report  of  their  investigations  is  also  available 
and  the  teacher/researcher  compiled  a  report  of  her  observations.  The 
video  recordings  provided  the  most  detailed  data  for  our  analysis. 

The  schools 

School  A  was  selected  for  the  formal  task.  It  is  a  large  5-13  age  group 
school  in  a  middle  class  area.  In  year  3  the  children  normally  do  science  as 
a  whole  class,  working  in  groups  on  the  same  aspect  of  a  topic,  but  a! 
different  levels.  The  children  are  used  to  investigating  to  find  answers  to 
open-ended  questions,  however  teacher  support  in  the  form  of  a  structured 
plan  or  discussion  of  the  next  steps  in  an  experiment  are  usually  provided. 
This  was  therefore  the  first  time  that  the  pupils  were  asked  to  carry  out  an 
Investigation  without  their  usual  level  of  support.  Three  groups  were 
established.  These  were: 

Group  1  -a  group  of  4  boys  ;Group  2  -  a  group  of  4  girls  and  Group  3  -  a 
group  of  2  boys  and  2  girls.  The  teacher  selected  the  pupils  in  each  group 
on  the  basis  that  most  of  them  were  already  used  to  working  together. 

The  'authentic'  task  was  administered  in  School  B.  This  school  is  a  First  (5- 
6  year  old)  School  and  has  7  classes.  It  is  located  in  a  mixed  social  class 
area.  Three  boys  arnj  one  girl  were  chosen  to  participate  in  this  part  of  the 
study.  The  group  of  four  was  chosen  by  the  class  teacher  because  she  felt 
thai  they  woukJ  work  well  together  and  that  within  this  grouping  each  chlW 
woukj  benefit  from  the  others  in  different  ways. 
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The  Investigations  -  some  findings 
The  'formal'  task 

Group  1  ^Bovs  only^ 
First  fast  -  rough  edge  test 

The  teacher/researcher  presented  the  independent  variable  (type  of  paper) 
to  the  children  who  proceeded  to  select  each  sample  of  paper  and  test  it 
sequentially.  The  children  had  a  global  concept  of  the  dependant  variable 
(ie  'proofness'  of  the  paper  against  action  by  water,  rubbing,  cutting, 
tearing,  impact)  and  operationalised  this  in  a  variety  of  ways.  The  first  test 
was  how  well  the  paper  withstood  or  was  proof  against  a  rough  edge.  The 
rough  edges  identified  were  sandpaper,  ink  erasers  and  a  rock.  They 
defined  the  dependant  variable  for  each  by  the  amount  of  paper  removed, 
whether  the  paper  was  marked  or  not  marked  and  size  of  dent  on  the  paper. 

They  did  not  control  any  variable  at  this  point  (ie  pressure,  height  stone 
dropped  etc.)  They  tested  systematically  lor  example  by  drawing  the 
sandpaper  a:,  j.  the  complete  surface  -  both  sides  for  each  sample.  Their 
overall  strategy  was  to  eliminate  the  samples  using  a  pass/fail  qualitative 
judgement.  They  used  this  strategy  to  reduce  the  samples  to  two  and  then 
used  the  'rock  test'  to  decide  the  best  between  these  (ie  the  one  that  dents 
the  least). 

Second  test  -  'waterproofness' 

The  children  disagreed  about  how  to  judge  waterproofness  (again  the 
judgement  was  qualitative).  Three  boys  settled  for  whether  they  can  feel 
water  coming  through  whereas  one  boy  was  concerned  with  staining.  They 
again  were  not  concerned  with  degrees  of  waterproofness,  just  if  the  paper 
passed  or  failed.  They  did  not  control  the  amount  of  water  and  at  one  point 
one  boy  suggested  that  not  enough  was  being  used  (this  was  not  a  control 
variable,  but  deciding  the  minimum  amount  needed  to  judge  an  p.ffect  was 
an  important  procedural  decision).  In  the  next  test  without  nego'iation,  the 
same  boy  noticeably  added  a  lot  more  water.  Another  boy  informed  the 
others  that  the  way  to  make  it  a  fair  test  was  to  leave  the  water  on  for  the 
same  length  of  time  and  they  agree  on  one  minute.  The  first  boy  mentioned 
the  need  to  fix  a  zero  point  and  now  the  group  all  agreed  on  how  to  judge 
'waterproofness'.  The  first  boy  again  commented  on  the  absorbency  of  the 
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paper  and  the  effect  of  thickness  on  this. 


Third  test  -  strength  of  paper 

The  children  did  not  really  conceptualise  how  the  strength  of  the  paper  is 
related  to  the  ease  with  which  it  can  be  ripped.  They  realised  that  the  paper 
should  not  rip  ljut  could  not  translate  this  into  an  abstract  variable  such  as 
strength.  They  considered  timing  how  long  it  takes  the  paper  samples  to  rip 
but  did  not  get  far  with  this.  They  went  onto  investigate  how  much  each 
sample  bent  and  then  made  judgements  on  degrees  of  bend. 

Group  2  (Girls  onM 

This  group  interacted  quite  differently  with  the  teacher/researcher  than  with 
each  other.  They  didn't  seem  to  understand  the  investigation  because  they 
saw  the  problem  under  investigation  as  the  teacher/researcher's  problem 
not  theirs.  They  therefore  did  not  perform  as  well  as  the  boys  because: 

(i)  Although  they  were  better  at  articulating  fair  test  procedures,  they  did 
not  then  use  them. 

(ii)  The  girls  needed  an  audience  for  their  work. 

(iii)  Their  prior  ideas  about  which  of  the  samples  were  best  were  not 
exposed  or  challenged  so  that  the  function  of  the  book  covering  and 
aesthetics  dominated  the  more  abstract  properties  they  were  expected  to 
investigate. 

(iv)  The  giris  did  have  some  good  ideas  but  these  again  were  not  picked 
up  or  even  dismissed  with  a  gentle  laugh.  (This  did  not  happen  with  the 
boys). 

Interestingly  the  girls  carried  out  a  test  of  waterproofing  and  combined  this 
with  other  tests.  This  is  a  characteristic  response  of  giris  but  it  appears 
thoughtless.  The  giris  tested  their  samples  simultaneously  which  enabled  a 
direct  comparison  to  be  made,  however  in  practice  there  was  next  to  no 
control  of  variables  . 

The  giris  were  very  concerned  about  the  recording  of  their  results  and  who 
shoukJ  do  it.  If  the  giris  had  been  asked  to  write  a  response  rather  th!"^  do 
the  investigation  they  wouW  have  performed  better  than  the  boys.  As  it  was 
they  got  nowhere  with  the  investigation. 
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Group  3  (Mixed  sex) 

Initially  collaboration  appeared  to  be  developing  fruitfully  here,  but 
technical  problems  intervened  which  led  to  the  group  being  disturbed.  At 
one  point  the  teacher/researcher  said  "you  are  getting  nearer'  which  was 
effectively  asking  the  children  to  guess  what  she  was  thinking.  Also  the 
teacher/researcher's  strategy  of  prioritizing  recording  of  results  seemed  to 
hinder  some  potential  collaboration. 

Analysis 

There  is  a  marked  difference  between  the  two  single  sex  groups  and  the 
outcome  of  the  investigation.  Both  groups  appear  to  collaborate  and  the 
boys'  collaboration  appears  to  aid  their  progress  significantly.  The  boys  ali 
offered  individual  contributions  bui  different  roles  were  clearly  established 
and  accepted  early  on.  The  girls  are  'on-task'  for  the  investigation,  but 
easily  lost  sight  of  what  they  are  testing  and  why.  Aesthetic  qualities  of  the 
paper  and  its  suitability  for  writing  on  take  over  from  the  paper's  durability  as 
the  focus  of  the  investigation.  The  girls  also  get  sidetracked  by  discussions 
of  who  should  record  the  results  and  what  should  be  recorded  and  this 
takes  precious  time  away  from  the  investigation.  If  the  girls  had  been 
assessed  on  their  written  results  or  on  the  quality  of  the  paper  as  a  book 
covering  from  its  aesthetic  point  of  view,  then  they  would  have  achieved  at 
a  higher  level  than  the  boys.  There  is  also  little  evidence  to  show  that  these 
girls  had  collaborated  before  and  they  were  relatively  hostile  to  each  other 
which  was  not  helped  by  overt  interaction  with  the  teacher/researcher. 

The  'authentic'  tasks 

These  tasks  took  place  over  three  sessions  with  the  same  group  of  4  pupils 
(3  boys  and  a  girl). 

Week  1 

After  an  initial  discussion  with  their  class  teacher  about  how  sound  travels 
and  what  can  block  out  sound,  the  class  teacher  left  and  the  group 
remained  with  the  teacher/researcher.  The  children  devised  a  prelimina^ 
investigation  to  find  out  what  will  block  out  the  sound  from  a  transistor  radio. 
They  tried  to  block  out  the  sound  by  covering  the  radio  with  several 
materials  in  a  fairly  haphazard  way.    The  teacher/researcher  tried  to 
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suggest  some  structure  to  their  investigation  which  involved  distance  as 
well  as  covering  materials. 


Week  2 

The  investigation  carried  on  from  the  previous  week  -  this  time  using  bubble 
plastic  as  the  wrapping  material  for  the  radio  and  testing  hew  many  layers  of 
bubble  plastic  are  needed  to  block  out  the  sound.  The  teacher/  researcher 
then  suggested  using  a  ticking  clock  as  the  sound  source  and  the  group 
investigated  wrapping  it  up  and  placing  it  on  a  cushion  before  measuring 
how  far  away  they  have  to  be  to  no  longer  hear  the  sound.  They  recorded 
their  results  in  a  table  and  later,  in  between  weeks  2  and  3,  drew  some  bar 
charts  of  their  results. 


The  teacher/researcher  asked  the  group  to  consider  animals'  ears  and  how 
they  differ  from  humans'  ears.  The  group  decided  that  some  animals  can 
change  the  shape  of  their  ears  in  order  to  hear  more  easily  and  this  led  the 
chiWren  to  make  'ear.  trumpets'  to  fit  onto  their  ears  in  order  to  catch  sounds 
more  easily.  Each  child  set  about  the  task  of  making  the  ear  trumpets 
individually,  and  the  three  boys  talked  excitedly  about  the  project  whilst 
experimenting  with  the  cardboard  tubes  with  each  other,  whilst  the  girt 
worked  on  her  own.  The  teacher/tesearcher  suggested  that  they  work  in 
two's  and  so  the  two  white  boys  worked  together,  but  the  black  boy  and  the 
girl  worked  on  their  own.  The  two  white  boys  worked  collaboratively  and 
make  a  very  large,  effective  ear  trumpet  with  various  attachments/handles 
etc.  The  black  boy  was  very  unsure  of  how  to  enhance  the  straight 
cardboard  tube,  with  ear  cups,  in  order  to  make  It  more  effective  as  an  ear 
trumpet  and  the  girl  decorated  the  straight  cardboard  tube  and  put  a  cup  at 
one  end.  Both  these  chiWren  worked  individually  with  no  discussion  with 
anyone  else.  The  teacher/researcher  suggested  that  they  test  the  ear 
trumpets  by  listening  to  each  other  and  to  her  whisper  a  phrase  with  and 
without  the  trumpets  against  each  child's  ear. 

Analysis 

In  these  more  open-ended  tasks,  the  nature  of  the  task  is  vital  in 
encouraging  an  atmosphere  that  is  conducive  to  collaborative  working. 
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Even  though  many  of  the  activities  were  suitable  for  collaboration,  it  did  not 
occur  as  frequently  as  it  might  have.  When  It  did  occur  it  most  often 
excluded  the  girl  and  sometimes  also  excluded  the  black  boy.  Again  the  girl 
was  anxious  to  help  the  teacher/researcher  and  exhibited  characteristics 
which  can  hinder  pupils'  progress  in  science  investigations  by  looking  for 
the  answer  that  she  thought  the  teacher/researcher  wanted  rather  than 
investigating  from  her  own  ideas.  She  also  paid  more  attention  to  the 
decorative  properties  of  her  ear  trumpet  than  to  its  effectiveness  for 
collecting  sound. 

Critical  gendered  Instances 

Much  has  been  written  about  girls'  response  to  science  at  school  both  at 
primary  and  secondary  level.  Some  strategies  have  been  developed  to 
encourage  girls  and  some  have  been  taken  up.  Some  parts  of  the  jigsaw 
are  now  in  place.  The  pilot  stijdy  outlined  above  demonstrated  many  of  the 
features  that  have  been  well  documented  when  examining  girls'  and 
teachers'  responses  to  science  learning  at  primary  school.  The  following 
examples  illustrate  this: 

Formal  task  (School  A  ) 

Bqvs'  oroup 

•  Beys  use  their  watches  to  time  water  coming  through  the  paper  This 
corresponds  well  with  international  findings  of  boys  greater  use  of  measuring 
Instruments  like  stopwatches  and  the  likelihood  that  they  have  more 
experience  of  them  outside  school. 

Girls'  group 

•  Qrts  have  very  good  ideas  about  fair  test  procedures  but  do  not  have 
anyone  to  present  them  to.  These  ideas  are  not  followed  through  in  the 
investigation. 

•  Girl  choses  the  paper  to  test  on  the  basis  of  its  colour 

•  Teacher/researcher  laughs  at  girl's  suggestions  to  test  the  paper  by  seeing 
how  it  bums  and  also  to  have  a  second  piece  of  paper  as  a  control  to  see 
how  much  water  has  come  through. 

•  Girl  stopped  from  speaking  by  teacher/researcher  on  occasion  and  her 
ideas  not  followed  up  later 

•  Girls  trying  to  guess  what  the  teacher/researcher  wants  (to  please  her). 
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Authentic  task  (School  B) 

•  Girl  always  puts  up  her  hand  to  answer  questions  and  is  very  ready  to 
answer  questions.  Boys  never  raise  hands.  Girl  first  to  volunteer  to  do  things 
and  to  record  results.  Girl  often  gets  ignored  by  teacher/researcher  and 
sometimes  the  boys  'switch  off  when  girl  is  talking. 

•  The  three  boys  unwrap  the  radio  and  won't  let  the  girl  take  part.  Instead  of 
insisting  that  the  boys  let  the  girl  in,  the  teacher/researcher  offers  the  girl  a 
consolation  prize  ■  taking  the  tape  off  the  volume  control. 

•  Boys  disparaging  towards  girl;  boy  makes  fun  ofgirf  decorating  her  tube 
(says' she's  stickervating  hers')  so  girl  decides  that  she's  put  the  frilly  bits  on 
the  tube  to  cover  up  some  holes;  boys  ridicule  girl  by  saying  she's  carrying 
the  radio  as  if  its  a  cat  and  cuddling  it. 

•  Boy  takes  girl's  scissors  and  later  when  he  needs  them  again  goes  to  look 
for  them  on  her  table  despite  the  fact  he  hasn't  returned  them  to  her. 

•  Girl  lets  a  boy  test  her  tube  before  she  does  so  herself  Boys  test  their  own 
first. 

•  Girl  addresses  her  discussion  of  her  ear  trumpet  to  another  boy  in  the 
group  rather  than  teacher/researcher.  Girl's  behaviour  is  disparaging 
towards  her  own  work. 

Conclusion 

What  does  all  thiD  mean  for  collaborative  group  working  -  the  major  subjea 
of  our  study?  What  hypotheses  can  be  drawn  from  our  observations  that 
can  be  investiga':ed  by  the  larger-scale  research  project?  What  are  the 
challenges  for  the  research  programme  revealed  by  the  pilot  study?  If 
collaborative  working  is  a  good  thing,  how  do  we  encourage  collaborative 
working  and  ensure  that  girls  don't  get  marginalised? 

POSSIBLE  HYPOTHESES  AND  CHALLENGES 

A  single  girl  in  a  mixed  sex  group  will  enri  up  working  on  her  own. 

•  Girls'  enthusiasm  and  skill  in  writing  gets  in  the  way  of  collaboration. 

•  Girls'  perception  of  the  aesthetic  qualities  in  an  Investigation 
obscure/confuse   the   ultimate   goal   of  the  Investigation. 
Boys  find  it  easier  than  girls  to  collaborate  in  groups  in  a  mixed  sex 
grouping. 
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Single  girls  in  a  mixed  sex  group  suffer  more  'put-downs'  from  boys 
(leading  to  an  undermining  of  tlieir  confidence). 
Girls'  desire  to  'please  Miss"  gets  in  the  way  of  effective  collaboration 
tiiey  are  looking  for  tlie  teaclier's  agenda,  not  tlieir  own. 
Girls  need  an  audience  to  provide  Information/results  for. 
Boys  are  more  comfortable  with  measuring  instruments 

A  quotation  we  like  that  seems  to  encapsulate  much  of  our  opinion  Is  the 
following: 

"Early  socialisation  of  girls  and  boys  seems  to  produce  a  situation  where 
boys  find  it  easier  to  handle  the  teaching  and  learning  styles  frequently 
employed  In  primary  science,  particularly  group  work  and  open-ended 
discussion.  Recognition  of  this  will  allow  us  to  plan  teaching  strategies 
which  actively  encourage  girls  to  participate  more  fully  in  groups  and 
discuss  their  ideas  freely  ...Development  of  science  skills  (observing 
leading  to  hypothesis  formulation,  cooperative  working,  experimenting 
and  predicting)  are  ones  in  which  girls  can  experience  particular 
problems.  Often  a  level  of  confidence  in  putting  forward  ideas  and 
participating  in  group  discussions  is  required.  Girls  find  active 
participation  difficult,  boys  are  more  assertive.".  (Morgan,  1989) 

The  pilot  study  has  presented  us  with  several  challenges  that  we  must  face 
in  the  design  of  our  research  programme.  Some  of  these  challenges  are: 

'Definition  of  the  task  for  the  investigation 

We  found  that  with  the  more  opun-ended,  'authentic'  task  it  was  much  more 
difficult  to  create  an  atmosphere  that  would  encourage  collaboration,  so  we 
must  structure  the  chosen  task  more  carefully  along  the  lines  of  the  'formal' 
task  studied  in  the  pilot. 

'Understanding  of  the  task  by  pupils 

In  both  the  'formal'  and  the  'authentic'  tasks,  the  girls  became  sidetracked 
by  issues  not  central  to  the  investigation.  We  must  ensure  that  the  nature  of 
the  task  is  grasped  by  the  girl's  as  well  as  the  boy's  throughout  the 
investigation. 
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'Establishing  the  groups 

Whilst  it  seemed  that  some  groups,  or  pairs  within  a  group,  worked  well 
together,  others  did  not.  In  the  mair^  study  must  ensure  that  groups  are 
established  that  have  a  good  record  of  working  welt  together. 

'Role  of  teacher/researcher 

This  role  is  vital  and  a  very  fine  line  has  to  be  drawn  between  offering 
necessary  guidance  and  too  much  intervention.  In  the  main  study  it  is  our 
job  to  give  the  teacher/researcher  careful  guidance  on  places  at  which 
intervention  is  required  and  how  much  leeway  she  can  allow  the  pupils  to 
proceed  down  their  own  avenues  for  investigation. 

This  was  a  small-scale  pilot  study  and  we  do  not  aim  to  draw  definitive 
conclusions  from  this  work.  This  pilot  study  has  provided  a  very  rich  source 
on  which  to  base  a  larger-scale  research  project  on  collaborative  worthing 
in  science  with  primary  school  children  that  pays  particular  attentiof'  to 
gender  dynamics  as  a  core  factor  for  determining  effective  collaboration  as 
a  stimulus  to  affective  and  also  cognitive  learning.  This  study  has  raised  a 
lot  of  questions  and  challenges  for  us  that  we  need  to  address.  However  it 
is  evident  from  the  pilot  study  that  not  all  tasks  are  suitable  for  collaborative 
workir^g  and  how  the  the  group  is  managed  by  both  the  panicipants  and  the 
teacher  is  a  key  factor.  As  Kempa  points  out  Teachers  themselves  have  to 
assume  responsibility  for  the  development  of  'management  skills'  in  pupils 
and  be  prepared  to  facilitate  group  work  by  appropriate  task  analysis  and 
task  structuring"  Kempa  (1991). 

We  hope  to  find  in  the  course  of  our  research  some  information  that  will  help 
us  do  this. 
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I  REFLECTIONS  ON  GASAT  WORK  IN 
THE  FIELD  OF  EDUCATION  AND 
SCHOOLING 


3  Students,  lecturers  and  teaching  methods 
in  male  dominated  university  contexts 
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rhe  Use  of  Bilateral  Relationships  to  promote  Curriculum  Development  For  Girls' 
Vocational  Schools  in  Turkish  SpeaUng  Eastern  European  Countries 


Prof.  Dr.  Segkln  Ergln 

Ege  University.  Izmir.  TURKEY 

Should  educational  programs  be  exclusive  stressirig  national  identity  rather  than 
group  differeni-es.  or  should  these  differences  among  intercultural  communities  be 
utilized  to  broaden  and  enrich  the  resources?  The  argument  that  these  issues  raise 
vrill  be  explored  and  discussed  to  see  to  what  extent  the  exchange  of  ideas  In 
educational  matters  can  assist  the  women  in  these  communities  to  attain 
autonomous  roles.  Turkey  is  now  on  the  threshold  of  new  era  as  she  broadens  her 
relationships  with  Eastern  European  countries  in  the  democratizing  process 
concerning  both  sides.  Turkey  is  aware  that  today's  pluralistic  multiculturalism  calls 
fonh  a  re-assesment  of  educational  matters  which  -„iust  be  up  to  date  In  regard  to 
industrial  and  technological  developments.  Girls'  Vocational  schools  can  lend 
themselves  to  possible  Inqruiry  and  Investigation  since  their  curricula  are.  to  a  large 
extent,  related  to  Industry  that  requires  skilled  se-nlprofesslonals.  These  schools 
also  display  the  ethnic  characteristics  and  cultural  preferences  of  their  own 
localties. Through  bilateral  relationships  new  strategies  and  ways  of  Interaction 
among  communities  can  best  be  initiated  and  adapted  by  young  women;  through  the 
exchange  of  Ideas  new  perspectives  that  vrill  benefit  all  Girls"  Vocational  schools  can 
be  meteriallzed. 

The  task  of  organizing  Instructional  material  into  logical  and  effective  teaching  Is 
even  more  important  today  than  before.  Technological  changes  are  continuing  to 
exert  tretnendeous  Influences  on  the  social,  economic  and  political  structure  of  the 
world.  If  the  instructions  are  to  be  dynamic  and  meet  the  needs  and  challanges  of  the 
future,  every  precaution  must  be  taken  to  keep  the  curricula  up- to  -date.  Im 'levant  and 
outmoded  meterials,  inefnclent  teaching  are  hazardous  to  educational  structure, 
Thus,  an  educational  plan  may  be  defined  as  any  learning  environment  where  In 
adequate  experiences  are  provided  to  encourage  pupils'  abilities.  This  means  that  not 
anly  the  young  men  but  also  young  women  must  be  given  the  equal  opportunity  to 
participate  In  educative  activities  that  will  enable  them  to  become  successful 
participants  in  a  democtattc  society. 

Before  analyzing  these  Issues  and  discussing  to  what  extend  the  exchange  o  ideas  In 
educational  matters  can  assist  the  young  women  In  these  communities  to  l>ecorae 
successful  members  of  a  democretic  society  and  to  attain  Independent  and 
autonomous  roles,  definitions  of  "General  Education""  and  "Vocallonal  Education" 
should  be  made. 


O  intributions  GASAT 
cKJC 

ummmmmm 


105 

page  93        The  Netherlands  1992 


In  Its  broadest  sense,  general  education  Includes  all  the  curricular  and  extracurricular 
activities  offered  by  a  school  system  which  are  designed  to  develop  functional 
understandings  of  essential  elements  in  life.  "Induslrial  aits"  and  "Practical  arts"  are 
the  segments  of  the  general  education. 

"Vocational  Education",  on  the  other  hand,  is  a  generic  term  ebracing  all  the 
experiences  an  individual  needs  to  prepare  for  some  useful  occupatloa  The  purpose  of 
vocational  education  Is  to  provide  training  to  develop  skills,  abilities, 
understandings,  attitudes,  working  habits,  and  appreclatinons.  and  to  impart 
knowledge  and  Informatir.n  needed  by  workers  to  enter  and  make  progress  in 
employment  on  a  useful  and  productive  basis. 

Althoiigh  the  term  vocational  education  has  no  limits  as  to  types  of  occupations.  It 
generally  excludes  the  professions.  It  Is  us3d  here  to  apply  specifically  to  useful 
employment  in  trades  and  Industry,  agriculture  homemaklng.  technical,  and 
business  areas. 

We  are  now  on  the  threshold  of  a  new  arc.  Now  that  coW  war  Is  over.  II  was  won  not  by 
the  strength  of  arms  or  skills  of  diplomats,  but  by  virtue  of  the  power  of  democratic 
ideas  that  has  begun  to  shape  a  substantial  portion  of  non  European,  non 
Anglo-American  world,  re- democratizing  process  is  gaining  strong  footholds  in 
domestic  matters  of  so-cal'  ,d  Extern  European  countries. 

After  this  recent  transition,  the  civil  society  with  economically  diverslfled  yet 
culturally,  ethnically,  and  nationally  homogeneous  attitutes  which  are  tolerant  to 
multicultaral  ways  has  gained  anportance.  One  of  the  objectlvles  of  this  kind  of 
society  will  naturally  be  a  good  educational  program  of  industry  and  business  for 
people  with  higher  educational  standars.  goals  for  greater  framework.  Turkey 
exampllfles  this  transition. 

Turkey's  Integration  with  former  Soviet  Union  States  namely  Azerbeycan. 
Ozbekistan.  Kazaklstan  and  TQrkmenistan  and  the  other  Turkish  speaking 
communities  in  the  Balkans  and  Eastern-European  communities  in  the  Balkans  is 
now  in  the  agenda  of  Turkish  Foreign  Affairs.  While  Turkey  Is  working  through 
bilateral  talks  with  so-called  communities  for  cultural  economic  and  technical 
colaborations.  her  long  term  commitment  to  the  membership  of  European  Economic 
community  and  the  development  of  Black  Sea  Economic  Treaty  has  been 
contlnuining. 
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As  a  result  of  these  eflbrts  and  developments,  and  due  to  the  basic  features  of  ther 
national  mould,  that  is  her  being  a  secular  and  democratic  counliy  with  Musltn 
population  m  majority  and  her  long-established  secular  educaUonal  programs. 
Turkey  has  now  gained  an  adventageous  and  prestigious  position  among  the  E^aslem 
Eviropean  and  ex  Soviet-Union  countries.  -Mthough.  quotas,  aRer  long  negotiations 
for  exchange  programs  among  the  university  sii:dents  on  graduate  and  undergraduate 
levels  have  been  determined,  no  step  In  relation  to  vocational  education  has  been 
taken  so  far. 

I  believe  that  new  startegies  and  ways  of  interacting  among  U)e  communities  through 
exchange  of  ideas  and  the  processes  of  contrast,  debates,  and  active  transformation  to 
realize  new  perspectives  that  will  be  beneficial  for  the  Girls'  vocational  schools,  can 
easily  be  introduced.  But.  before  discussing  these,  let's  have  a  brief  glance  to  the 
present  situation  of  Girls'  Vocational  schools  in  Turkey  and  in  two  or  three  sample 
countries  from  East  European  and  former  Soviet  Union  communities. 

In  most  of  the  Technical  or  Vocational  Schools  in  Turkey  (the  terms  are  used 
interchangeably)  which  amounts  to  1563.  the  courses  are  given  on  term  basis  which  is 
19  weeks  altogether.  In  37  of  these  schools,  courses  are  taught  in  English  and  German. 
Students  enroll  to  these  schools  after  the  completion  of  middle  schools  (8  grade).  The 
students  who  complete  their  education  in  one  of  these  high  schools  they  acquire  the 
title  of  "technician". 


Type  of  School 

Term 

Nnmbcr  of  Programs 

Preqolied  Credit* 
for  Gtmdaatloa 

Vocational 
High  Schools 

8 

27 

186 

Technical 
High  Schools 

8 

4 

227 

Voca.  High  Sch. 
(Eng.  and  German) 

8 

20 

220 

Tech.  High  Sch. 
(Eng.  and  German) 

10 

5 

259 
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As  It  is  seen  from  above  given  numbers,  the  number  of  programs  offered  In  Girls' 
technical  schools  are  limited  to  4  and  5.  The  reason  for  this,  section  like  "Electronics" 
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"Chemistry"  "..(echanlcs"  "Computer  programliv}"  have  been  considered  as  besicly 
mens'  occupations,  whereas  programs  like  "Office  management  and  Secreterlal 
Training".  "Food  Technology  and  Catering"  "Glass  Work".  "Child  Care".  "Decorative 
Arts".  "Leather  Garment  Making".  "Tailoring".  "Home  Management".  "Graphics". 
'TexUle  Design  and  Weaving  Work".  "Bookcare  and  BooWjlndlng'*.  "Tashlon  Design". 
"Hotel  management".  "Structural  Drawing"  sections  seem  to  be  fully  developed.  In  all 
of  these  programs  general  courses  are  "Turkish  Language  an  Literature".  "History". 
"Mathematics".  "Science".  "Foreign  Language"  and  "Physical  education".  Vocational 
courses  change  according  to  the  main  program  offered.  For  example  : 

Sample  Prograjn 

Vocational  Piogiam  Title  of  Comes 

Textile  Weaving  fabric  analysis,  deslngs  for 

weaving,  technique  data  for 
producUon.  use  of  automatic 
looms  malntanence  of 
machinens 

These  students  on  their  graduation,  can  work  as  technical  personal  within  the  textile 
industry  In  the  areas  such  as: 

-The  physical  and  chemical  laboratories 

-The  semi-processing  and  manufacturing  units  of  the  spinning  mills 

As  it  Is  seen  from  the  rough  demograflc  outline  of  the  set  programs  approved  by  the 
Minlsteiy  of  Education,  two  impoitanl  features  and  goals  of  vocational  schools  have 
been  neglected.  One  of  them  is  the  most  Important  characteristics  of  industrial  arts 
and  vocational  education  courses  which  provide  experieiKes  and  skills  to  be  mastered 
through  rightly  designated  projects.  AtMve  given  curricula  doesn't  Include  credit  for 
student  projects  which  are  the  indispensable  means  of  puting  theory  into  practice. 
Secondly,  technical  developments  call  for  much  more  manipulative  and  technical 
training  and  experience  on  the  areas  such  as  "Instalments  of  the  machinaiy".  "Matal 
and  Woodcraft".  "Aulomative  Section"  and  many  others  which  are  signlflcantly 
related  to  the  Industry. 

In  all  of  the  former  Soviet  Union  countries,  namely  Azerbeycan.  (Uzbekistan. 
Kazaklstan.  as  a  result  of  Long-established  commurUst  system,  changes  In  prevelart 
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educational  policies  have  not  been  made.  That  la  to  say,  In  these  countries,  same 
model  curricula  for  girls  Vocational  schools  have  been  applied  to  the  Girls'  vocational 
schools  whose  main  segments  seem  to  be  developed  for  specific  occupational 
preparation  as  well  as  for  the  exploration  of  industrial  actlvlttes.  These  are  "Girls' 
Vocational  Schools  for  pre-School  Education".  "Girls  Vocational  Schools  for  Medical 
Care",  "Girls  Vocational  Schools  for  Clothing".  All  of  these  schools  offer  a 
professional  occupaUon  after  1 1  years  of  formal  education.  Entrance  exams  for  these 
schools  are  required. 

Vocational  Schools  for  "Pre-School  Education"  have  been  mainly  deslngnated  for  the 
training  in  three  areas:  Subervlsors  for  Chlldrens'  Playing  Grounds.  Teachers  for 
Kindeigartens,  Subervisors  and  Student  Advisors  In  Girls'  Boarding  Schools.  Theorlc 
and  practical  training  require  certificates  in  Methodology  Chlldrens'  Psychology 
alongside  with  courses  in  science  and  Russian  Language  and  Literature. 

"Girls'  Vocational  Schools  for  Medical  Care"  concern  themselves  for  the  training  of 
Nurses,  Mldwlves  Speclalltst  in  Gynecological  treatment.  First-aid,  hospital  and 
clinical  administration  and  care.  To  become  a  speclallast  in  programs  Uke 
gynecological  education,  candidates  spend  a  year  as  interns  in  the  hospitals  and 
pubUc  Health  Centers.  In  above-mentioned  main  diclplines,  required  courses  are 
Biology,  Anatomy,  Chemistry  and  Math.  Others  are  arranged  according  to  the 
requirements  of  the  professions  they  are  trained  for. 

Girls'  Vocational  Schools  for  Clothing  can  a>so  be  named  as  industrial  art  schools 
Since  one  of  their  objectives  is  to  familiarize  students  with  the  tools,  products, 
processes  and  occupations  of  the  related  clothing  Industry  as  wen  as  the  social  and 
economic  phenomena  of  Its  technology.  To  meet  the  demands  of  the  training,  based  on 
extensive  use  of  materiials  like  fabrics,  ornamentation  and  the  like,  the  students  are 
asked  to  pay  for  a  portion  of  supplies  they  use  and  the  materials  expended;  they  are 
also  required  to  pay  tuition  fee  once  when  they  enroll  the  school  after  they  take  an 
entrence  exam  to  test  their  abilities. 

The  duration  of  education  changes  from  a  year  or  four  years.  The  Ilrst  half  of  the  first 
year  Is  devoted  to  theorlc  education.  Its  a  kind  of  refreshing  of  their  kiwwledge  they 
acquired  in  general  education.  They're  also  taught  how  to  operate  basic  tools  and 
machines.  Practical  training  begins  in  the  second  half  of  the  second  year.  They're 
directed  to  meet  the  demand  of  clothing  Industry  rather  than  creative  fashion 
designing.  Main  sections  are  lingerie,  shirt  and  slack  manufacturing,  dress  making, 
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coat  making  and  Leather  Clothing  and  fur  making.  Two  times  in  a  week,  students  are 
asked  to  work  in  the  relatea  sections  of  the  clothing  factory.  At  the  end  of  every  year 
the  students  can  gel  a  certificate  to  go  into  the  industry.  More  years  of  training  Oicy 
have  they  are  more  eligiable  for  better  positions.  Those  who  are  able  to  pass  the  exams 
and  finish  four  years  of  education  acquire  a  diploma  and  are  classified  as  first  rate 
tailors.  After  graduation,  they  find  positions  in  prestlgioues  tailoring  firms  or  places 
of  the  same  profile. 

General  characteristics  of  Girld'  Vocational  Schools  In  former  Soviet  Union  countries 
can  be  illustrated  as  follows: 


Type  of  School 

Duration 

Number  of  Programs 

Heqniicd  Credits 
for  Giaduatlott 

Vocational  School 
for  Pre-School 
Education 

4 
Yrs. 

5 

140 

Vocational  School 
for  Medical 
Training 

4 

Yrs. 

6 

178 

Vocational  Schools 
for  Clothing 

1-4 
Yrs. 

4 

162 

ERIC 


After  a  brief  survey  of  programs,  one  striking  similarity  has  been  found  which  is  a 
lack  of  concern  to  promote  the  students  to  select  projects  which  will  Introduce  them  to 
the  basic  concepts  of  Industrial  arts  and  technology  and  provide  for  them  realistic 
experiences.  When  selecting  projects  the  students  should  be  directed  according  to 
following  perspectives: 

1 1  It  must  Incoporate  operations  to  be  taught,  2)  It  must  be  of  interest  to  the  student.  3) 
\  must  possess  utility  value,  4)  It  must  be  within  the  student's  ability  to  accomplish.  5) 
It  must  be  well  designed  and  completed  within  a  reasonable  time  limit. 

Another  corresponding  aspect  of  both  programs  arises  from  the  general  structures  of 
educational  philosophies  which  display  lack  of  concern  for  the  multicultural  issues 
and  regional  dilTerences  which  can  enrich  the  programs.  Both  philosophies  stress 
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state  regulation  and  control  regardless  of  the  diversity  of  cultural  backgrounds.  This 
Inflexibility  is  a  serious  drawback  especially  for  ex-Soviet  Union  countries  even 
though  pre-donilnant  aspect  of  their  formations,  such  as  their  language  and  religion 
are  tlie  same.  For  Turkey,  exclusion  of  ethnk:al  and  regional  differences  from  the 
curricula  does  not  pose  a  serious  problem  except  for  the  colorfulness  these  differences 
would  have  given. 

However.  If  Turkey  Is  on  the  threshold  of  new  developments  with  her  neighbouring 
countries,  she  cannot  disregard  the  mainstream  of  today's  pluralistic 
multknilturalism  which  calls  forth  a  re-assesment  of  these  factors. 

Before  discussing  the  guidelines,  which  will  form  the  basics  of  the  exchange  of  ideas 
between  the  concerning  sides,  and  Suggesting  the  best  ways  to  help  develop  new 
strategies  to  promote  womens'  vocational  education  according  to  the  new 
perspectives,  let  us  have  a  brief  glance  to  what  an  ideal  outline  for  modem  and 
purposeful  vocational  program  should  provide  for 

1-  Activities  In  as  many  industries  as  school  shops  and  laboraties  will  permit. 

2-  Use  of  typical  and  important  Industrial  tools. 

3-  Experience  In  production  methods. 

4-  Acquaintance  with  the  organizations  and  operations  of  Industrial  and  commercial 
enterprlsses. 

5-  Practice  in  Identilylng  the  more  tmportanl  methods  employed  by  Industry. 

6-  Interpretation  of  sources,  principles  and  applications  of  power,  such  as  stream, 
water,  internal  combustion,  and  electricity. 

7-  Study  of  materials  from  source  to  completed  objects. 

6-  Study  of  vocational  opportunities,  living  conditions,  renumeration  of  workers 
contraversial  questions  pertaining  to  capital,  labor  and  technology. 

Within  this  framework  of  general  prospectives  let  us  see  what  can  be  done  for 
exchanging  of  klea*  In  possible  bileteral  relationships: 

a-  A  separate  commission  selected  by  the  members  of  state  offfces  of  both  sides  whose 
main  interest  center  around  vocational  schools  should  be  set  up  through  bilateral 


talks. 
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b-  Delegates  and  groups  of  teachers  and  administrators  of  Vocatlona)  schools  chosen 
by  the  commission  tai^t  pay  visits  to  so-called  countries  and  work  on  the  possible 
mutual  agreements  with  regard  to  programs. 

c)  After  revisicns  of  the  programs  of  bothstdes,  fiirther  steps  for  possible  reformations 
which  will  be  beneficial  for  the  development  of  the  vocational  schools  and  the 
elevation  of  their  educational  alms  to  the  standards  of  contemporary  democratic, 
pluralistic  societies  must  be  taken.  For  example,  the  general  outlook  of  the 
programs  In  ex  Soviet  Union  Turkich  Republics  Indicate  that  they  arc  confined  to 
three  main  areas  of  catagorles  of  training  specified  for  a  slate  oriented  purpose, 
whereas,  programs  In  Turkey  present  more  branches  and  areas  of  Interest. 

Hence.  Insplte  of  their  greater  number  they  fall  specialization  and  more  Intensive 
program  of  studies.  Thus,  both  sides  can  gain  more  information  and  competence 
through  a  sound  analysis  of  their  programs. 

d-  Present  programs  lack  extra-curricular  activities  which  promote  students 
enthusiasm.  Foundation  of  clubs  like  Athletics,  Instrumental  and  Choir  Music, 
Drama,  Painting.  Journalism  help  develop  competitive  gatherings  not  on  the 
national  but  also  on  the  International  scales. 

e-  Wide  spread  exibltlons  of  the  handcrafts  and  the  products  especially  reflecting  the 
local  coloring  and  cultural  highlights  will  bring  about  an  interest  in  the  ethnic  and 
regional  characteristics  and  cultural  preferences  of  their  own  localities. 

f-  The  last  and  foremost  Important  aspect  of  exchanging  Ideas  in  educational  matters 
lies  In  the  foundation  of  students  exchange  programs  In  between  Turkey  and  so 
called  Eastern  European  countries. 

In  conclusion,  although  the  present  curricula  of  both  sides  do  not  represent  an  ideal 
frame-work  displaying  what  are  expected  from  pcdagoglcally  and  functionally  well 
established  Inslllulions,  the  corresponding  philosophies  of  these  schools  are 
well-grounded.  That  Is  to  say.  they  are  founded  to  train  young  women  for 
semlprofesslonal  functions.  When  these  young  women  are  better  equipped  for 
employment  in  trades  and  industrial  pursuits  as  their  countries  go  into 
democratizing  process  they  not  only  gain  their  economic  freedoms  but  also  contribute 
to  the  well-being  of  this  process. 
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Befereacea  Uted 


TurUsh  : 

1-  Kia  Teknlk  6irctlinlBde  OcUfmeler  198&-1991,  (Ankara,  1991)  TQiklye  C.  M.E. 
Bakanligi  yayuilan. 

2-  300011  Tillar  Oncealnde  TfliUre'de  Kadm  BflUml.  International  Council  of 
Wonian  {Ankara,  1992) 

3-  Publications  of  Republic  of  Turklye  Ministry  of  National  Education.  General 
Directorate  of  Technical  Education  for  Giils  (Pamphlets) 


Ruaalan  :  Translations  from  Russian  are  done  by  Mr.  Marchal  Husanov,  3.  Secretary 
to  the  Erabassy  In  Ankara. 

1-  Indnstrial  Art  and  Ita  Edacatioa  in  SoTiet  Soclallat  nepnbllca  (Publications  of 
Moscow  Un.  19BS) 

2-  Cnnlcnla  for  SOTiet  Giria'  Vocational  Schools  Publications  of  Ministry  of 
Education,  (Moscow,  1977) 

3-  Cotuae  Diiactlona  for  Vocational  Schools  In  SoTiet  Unloaa  (PubUcatlons  of 
Ministry  of  Education  (Moscow,  1955). 
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WOMEN  UNIVERSITY  LECTURERS  IN  THE  EYES  OF  THEIR  STUDENTS. 
HYPOTHESES  AND  SOaCKTULTURAL  PREREQUISITES  IN  BULGARIAN 

EXPERIENCE 
DR.  PETYA  KABAKCMEVA 
Department  of  Sociology 
Sofia  University 

I.  WOMEN  IN  BULGARIAN  SCIENCE  -  SOaCMZULTURAL  PREREQUISI- 
TES 

1.  One  of  the  main  theses  of  socialist  ideology  states  that  men  and  women  are 
equal.  This  thesis  is  a  logical  consequence  of  the  leading  socialist  idea  of 
sodal  equalty.  The  point  I  am  interested  in,  is  that  in  the  socialist  society,  on 
on  ideological  level,  the  principle  of  equality  between  men  and  women  was 
presumed. 

2.  This  socialist  principle  was  accepted  by  the  mass  consciousness  in  Bulgaria. 
The  reason  for  ^\vs  easy  acceptance  was  the  specific  for  the  Bulgarian  society 
attitude  towards  women.  The  Bulgarian  type  of  society  before  the  socialist 
revolution  can  be  characterized  more  correctly  as  a  traditional  than  as  a 
bourgeous  one.  Although  the  traditional  society  can  be  defined  as  a  paterna- 
list, it  does  not  underestimate  women,  as  far  as  they  actively  participate  in 
the  social  life.  As  in  this  type  of  society  there  is  no  differentiation  of  public 
and  private  zones  of  life,  women  were  engaged  botl\  with  the  agrarian  and 
domestic  work,  so  practically  they  were  the  dominant  figure  in  the  house- 
hold. When  analyzhig  Bulgrian  folklore  and  literahjre,  we  can  conclude  that 
the  mother  or  the  gj-andmother  is  the  one  who  most  often  takes  the  important 
family  decisions,  although  that  the  formal  head  of  the  family  is  the  father.  So, 
my  second  thesis  is  that  traditional  culture  in  Bulgaria  may  be  defined  as  a 
femiiune  one. 

3.  Because  of  above  mentioned  considerations  after  the  socialist  revolution  in 
Bulgaria  there  was  a  real  womens'  expansion  in  all  the  spheres  of  public  life. 
A  conviction  that  they  are  no  female  and  male  professions  was  formed.  Many 
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nonnative  and  technological  regtilations  were  initiated  concerning  the  defence 
of  womerts'  equal  righU  and  stimulating  the  female  active  participation  in 
sodal  life.  For  instance  an  obligatory  {percentage  level  of  participation  for 
women  in  the  Commimist  party,  in  different  sodal  organizations,  in  ruling 
bodies  etc.  was  introduced. 

4.  The  education  was  not  an  exceptioiu  For  instance  in  most  of  the  Universi- 
ties' and  outstanding  colleges'  subjects  an  equal  percentage  target  for  female 
and  male  students  was  introduced.  The  ambitions  of  girls  towards  higher 
education  and  quaMed  labour  were  stimulated. 

5.  This  politics  to  stimulate  womens'  performarce  affected  e\en  the  sphere  of 
science,  by  traditon  dominated  by  men.  Although  that  it  wasn't  possible  to 
introduce  any  {percentage  requirements  for  female  participation  in  science, 
there  also  started  a  process  of  feminization.  This  processs  affected  both 
research  institutes  and  universities,  but  it  progressed  differently  for  different 
sciences.  The  following  data  prove  these  statements: 

SQENCES  1970 

Number  of  scientists  from  tiiem  women 

Total  number  of  12765  3426 
scientist 
IN: 

Technical  science  4072  803 

Medidne  2146  650 

Natural  sdence  2127  770 

Agrarian  science  1739  323 

Sodal  sciences  2632  858 


%  of  women 
263 


193 
303 

18.6 
32.6 


SCIENCE  1990 

Number  of  sdentisb  from  them  women  %  of  women 

Total  number  of  31704  12523  39.5 
sdentlsts 
IN: 

Technical  science  12905  3820  29.6 

Medidne  4573  2236  48.9 

Natural  sdence  5459  2291  42 

Agrarian  sdence  2089  683  32.7 

Social  sdences  667B  3493  49 
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The  data  shows  that  over  the  period  of  20  years  the  number  of  sdeittists 
increased  2.5  times,  while  the  increase  in  number  of  women  in  science  is 
higher  -  3.7  times.  Alsmost  equal  proportioiw  of  men  and  women  are  reached 
in  medicine  and  sodal  sciences.  In  the  scheme  below  a  more  detailed  data  on 
the  situation  in  social  sciences  is  presented. 
SOOAL  SCIENCES  1990 

Number  of  scientists  From  them  women  %  of  women 


Total  number  of  6678  3493  49 
IN: 

Philosophy  545  225  413 

Sodok)gy»nd  207  96  46.4 
political  science 

Economics  and  1629  '  726  44.6 
management 

History  510  233  45.7 

Philology  1709  1259  733 

Uw  201  79  393 

Psychology  134  64  *7S 

Pedagogics  788  338  42.9 

Art  794  387  48.7 

Wissendiaftsiehre  68  41  603 
(these  daU  are  from  1989) 

Sdentific  161  93  573 
information 


As  we  see  philology  is  dominated  by  women,  as  weU  as  wissenchaftslehre 
and  sdentiflc  information,  while  the  law  slUl  remains  a  male  profession. 
6.  The  tendency  for  inaeasing  of  womens'  participation  in  science  does  not 
mean  that  they  become  dominant  figures.  The  dominant  figure  in  science  and 
academic  circles  still  remains  the  man.  Men  in  science  possess  as  a  whole 
higher  scientific  status.  The  scheme  on  the  next  page  represents  distribution 
of  scientists  according  to  their  scientific  status: 
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SCIENTIFIC  STATUS  1990 

Number  From  them  women  %  of  women 


Total  number  of  all  scientists  3i;'04  17S23  395 

Academicians  50  -  0 

Corresponding  members         50  1  2 

Professors  1120  129  115 

Associate  professors  2971  707  23^ 

Senior  research  associates  4381  1249  285 
/working  in  research  institutes/ 

Lecturers  1342  860  64 

/without  sdentiik  deg-^/ 

Assistant  professors  7536  3391  45 

Researdi  associates  14254  6186  43.4 


It  is  not  suprising  then  that  the  sdentist  usually  is  associated  with  a  man  by 
the  mass  consciousness,  while  women-scientists  are  labeled  as  "scientific 
workers"  or  "research-assistants".  A  survey,  carried  out  among  college 
students  in  1985,  concerning  the  notion  of  scientists,  supported  the  idea  that 
the  scientist  is  perceived  as  man.  His  main  characteristics  were  loneliness, 
concentration  in  his  scientific  work,  deepness  of  thought,  patience,  steadiness, 
clearness  of  purpose  and  so  on.  /see  Boyadgieva  P.,  Petkova  K.,  Boyadgiev 
Tz.,  1987,  The  Image  of  the  Scientist,  Sofia,  Nauka  i  izkustvo/.  This  image  is 
an  expression  of  ailtural  attitudes  toward  science,  reflecting  the  historical 
development  of  science  as  a  male  profession  as  well  as  the  cultural  model  of 
modem  science,  based  on  the  activistic  causal  male  principles  /See  Keller  Fox 
Evelyn,  1985,  Reflections  on  Gender  and  Science,  Yale  University  Press/. 
7.  At  the  same  time,  after  the  socialist  revolution,  the  leading  figure  in 
Bulgarian  schools  and  colleges  turned  to  be  the  woman,  due  to  the  ahnost 
entire  feminization  of  teachers'  profession.  So,  while  the  scientist  is  usually 
associated  with  a  man  by  mass  consciousness,  the  teacher  is  associated  with  a 
woman.  This  corresponds  to  the  mentioned  above  altitued  towards  Bulgarian 
woman  as  the  leading  figure  in  the  family,  hence  perceived  as  the  most 
important  socializing  factor,  too. 
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n.  WOMEN  UNIVERSITY  LECTURERS  IN  THE  EYES  OF  THEIR  STUDENTS 
-  SOME  PRELIMINARY  HTPOTHESES. 

From  the  above  mentioned  theses  it  seems  that  the  figure  of  the  woman- 
university  lecturer  appears  as  an  interesting  one  for  .odological  study.  The 
already  stated  theses  gain  importance  as  they  describe  the  sodo-cultural 
background  under  which  the  woman-lecturer  acts. 

To  stydy  this  figure,  the  Bulgarian  Association  of  University  Women  decided 
to  make  a  survey  among  the  students  about  their  attitudes  towards  women  - 
academic  Iccturere,  that  is,  towards  women,  engaged  with  professional 
scientific  work.  The  survey  includes  a  sample  of  students,  studying  in  all 
Sofia  Universities  and  the  method  used  is  inquiry.  As  far  as  the  survey  is 
imder  progress  the  results  only  from  the  test  survey  have  been  analyzed.  In 
the  test  stu^ey  participated  42  students  from  Sofia  University,  University  of 
National  and  World  Economics  an  The  Academy  of  Art.  28  Of  the  ra-spon- 
dents  were  men,  14  -  women. 

The  main  purpose  of  this  survey  is  to  check  out  what  are  the  leading  factors 
in  constructing  the  students'  image  of  their  university  lecturers  and  in 
particular  of  women-lecturers.  The  survey  is  designed  to  answer  the  follo- 
wing questions: 

Is  the  image  of  the  academic  lecturer  influenced  by  some  gender  biases  or  is  it 
universal  for  both  male  and  female  lecturers,  including  only  their  professional 
qtialities? 

Can  any  compatibility  be  found  between  the  ideal  image  of  the  lecturer-man  and 
woman  and  the  ideal  image  of  men  and  women  as  general? 
Do  any  specific  advantages  or  disadvantages  in  their  status  of  lecturers  could  be 
estimated  as  due  to  their  gender? 

How  the  students  estimate  their  own  lecturers-men  and  women? 

Do  the  students  find  normal  for  a  woman  to  be  a  prominent  scientist  or  only  in  some 

exceptional  cases? 
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It  is  important  to  see  how  aU  these  attitudes  correlate  with  students'  notions 
for  the  role  of  the  woman  m  the  entire  social  life,  wim  gender  of  the  respon- 
dents, with  spedflc  distribution  of  power  in  their  parents'  family,  with  the 
subject  they  study. 

Having  in  mind  that  this  is  a  soiological  study,  not  a  psychological  test,  it  is 
obvious  that  the  expressed  attitudes  may  oe  entirely  different  from  the 
unconscious  feelings  for  aU  these  topics.  But  the  conscious  image  of  women- 
lecturers  reveals  to  what  extent  aU  those  enlisted  above  sodo-oiltural 
prerequisites  reaUy  work  and  are  significant  in  every  day  reasoning  and 
esteems. 

Let  us  now  summarize  the  most  clear  conclusions  from  the  test  survey  data, 
rising  them  as  working  hypotheses. 

For  ahnost  all  of  the  inquired  students  the  gender  of  the  lecturer  doesn't  play 
any  role  when  choosing  a  lecturer  course,  only  the  professional  qualities  are 
favoured  in  both  men  and  women-lecturers-  high  professionalism,  intellectual 
capacity,  communication  skills,  pedagogical  abilities.  It  is  interesting  to  notice 
that  students  declare  that  their  perception  of  academic  lecturers  is  not 
influenced  by  lecturers'  erotic  emanation.  But  the  same  students  asked  about 
the  most  significant  characteristics  of  the  ideal  image  of  the  man  and  the 
woman  in  general,  nominate  erotic  womanly  emajiation  and  masculine 
qualities  to  be  of  crucial  importance.  On  the  second  place  they  appreciate 
common  for  boti\  men  an  women  qualities  as  intellectual  capacity,  sense  of 
humour,  frankness. 

So,  the  conclusion  could  be  made  that  the  prefered  characteristics  of  universi- 
ty lecturers  are  not  influenced  by  their  gender  and  the  qualities  required  from 
them  encompass  the  good  performance  of  Oveir  sodal  role.  It  is  interesting  to 
notice  that  the  ideal  woman  lecturer  is  thought  as  entirely  different  'animal' 
from  Oie  normal  woman.  The  woman-lecturer  is  seen  in  the  light  of  her 
institutional  mask  not  in  the  light  of  her  sexual  womanly  characteristics.  On 
the  ideological  level  we  have  no  data  for  presence  of  gender  discrimination 
towards  women-lecturers.  The  same  is  supported  by  analyzing  (tie  answers 
whetiier  a  woman  can  be  a  good  scientist.  The  greatest  part  of  the  respon- 
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dents  gave  the  positive  answer.  All  respondents  accept  as  normal  for  a 
woman  to  be  their  boss.  But  the  concrete  estimation  of  students'  own  women- 
lectures  reveals  some  unsatisfactions.  Half  of  the  respondents  answer  that  in 
some  aspects  the  women-lecturers  seem  to  be  inferior  in  comparison  to  men- 
lecturers.  Their  most  frequent  fails  arise  from  their  imrestrained  emotionality, 
leading  to  some  communication  disturbances. 

All  these  conclusions  stipulate  the  hypothesis  that  on  the  ideological  level  the 
presumption  of  equality  of  men  and  women  works  and  gender  discrimination 
towards  women-lecturers  in  not  seen.  Thaf  s  why  it  is  more  likely  that  the 
dissatisfactions  from  their  concrete  work  could  be  explained  more  by  the  lack 
of  self-confidence,  than  by  some  kind  of  underestimation  by  their  students.  It 
seems  interestng  to  compare  the  self-image  of  women-lecturers  with  their 
image  in  the  eyes  of  students  and  in  the  eyes  of  their  colleagures,  too.  May  be 
the  problem  lies  in  the  strife  of  men-lecturers  to  preserve  their  dominant 
position  by  underestimating  their  female  colleagues.  All  these  working 
hypotheses  should  be  studied  in  the  course  of  further  investigations. 
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METACOGNmVE  ASHECTS  W  A  GROUF^BASED  PROJECT 
WORK  AT  TECHNICAL  UNTVERSITIES. 


ANETTE  KOLMOS, 
AALBORG  UNIVERSnr, 
DENMARK 


Project  work  is  assuinfd  t  >  be  moie  fiiendly  towards  women's  cognitive  style  than 
traditional  disdplinaiy  dasiroom  teaching.  Furthermore,  {noject  work  is  assumed  to  t>e 
a  solutioo  to  decrease  drop  out  rates  and  to  minimize  overload  problems  is>  all  technical 
subjects.  Many  technical  universities  are  on  their  way  to  or  have  implemented  project 
v(  orlc  in  single  subjectt  or  at  ^tediic  terms. 

Practising  project  work,  however,  is  not  just  easy,  because  project  work  requires 
another  cognitive  s^le  Oan  dte  one  used  in  traditional  discq>linary  classrooms. 
Therefore,  starting  up  and  practising  project  work  gives  problems  to  botti  teadiers  and 
students.  In  this  paper  I  will  discuss  the  cognitive  and  affective  adjects  in  problem  and 
group-based  project  work  and  outline  certain  elements  which  teichers  and  students  must 
necessarily  be  aware  of  before  starting  up. 


Project  work  has  become  more  popular  at  tecfaoical  univecsitiea  both  in  the  first  year 
programmes  and  in  the  M.Sc.  programmes  (Johannesson  1991.  Smith  and  Ryan: 
Probe),  and  furthermore,  tfte  use  of  project  work  is  growing  within  single  subjects  in 
the  entire  engineering  prognunme.  Only  few  trrhnical  universities  are  fundamentally 
based  on  the  project  learning  concqit,  e.g.  Aalboig  University,  founded  in  1974 
(Creese  1987,  Kolmos  1991, 0stergird  1990)  and  Roskilde  University,  founded  in  1972 
(3eyer  1992). 

As  a  concept,  project  work  covers  many  types  of  cognitive  processes.  It  may  be  a 
port  of  a  single  subject,  an  introductionary  programme  in  the  first  year,  or  a 
fundamental  organized  curricula.  It  may  also  be  proMem-baaed  projects  starting  by 
analyzing  and  fonnulating  the  problem,  or  it  may  be  more  like  case  studies  whidi  are 
often  used  to  illustrate  particular  elements  in  qiedfic  disciplines.  Furthemwce,  it  may 
be  individuals  or  groups  of  students  working  on  projecu.  So  it  is  very  confiising 
whatever  people  mean  by  saying  prcject  work,  bi  tfaii  pver,  pn>ject  wotk  is  defined 
u  praUen  wd  KiDiiHi**«i  IVQiect 
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No  matter  which  type  of  project  work  one  is  practising,  it  requires  awareness  of  a 
very  specific  learning  process  among  both  teachen  and  studenu  concerning  cognitive 
and  affective  a^ects. 

By  emphasizing  metacognitive  aspects  (the  cognitive  and  affective  aq)ects),  I  stress 
the  point  that  knowledge  about  bow  to  learn  and  the  particular  elements  in  the  leuning 
process  will  progress  the  learning  process.  In  project  work  conscious  awareness  about 
these  metacognitive  aspects  is  a  necessary  base,  because  both  teachers  and  studenu  are 
enrolled  m  an  active  investigating  learning  process.  This  process  might  be  easier  to 
e3q>lain  by  comparing  elements  of  the  learning  process  in  doing  assignments  and 
projects. 

Assignment: 

Process:  Question  Methods  Result 

Teachen  +  +  + 

Students  +  ?  7 


In  the  process  of  working  on  assignments,  the  teacher  formulates  the  questions,  knows 
the  methods  and  has  an  answer.  For  the  teacher,  this  process  is  rather  simple,  because 
it  is  a  controlled  process.  For  the  students,  this  process  is  also  rather  simjde,  because 
the  direction  for  their  activity  is  given  by  the  teacher's  formulation  of  the  question. 

In  the  process  of  woridrg  on  projects,  however,  it  is  getting  complicated  for  both 
teachers  and  students.  The  teacher  might  not  know  the  exact  problem  which  is  going 
to  be  analyzed  and  solved  in  the  projects.  However,  tlie  teacher  knows  different 
methods  to  be  used  in  the  field,  but  does  not  know  the  result  or  outcome  beforehand. 
For  the  teacher  this  process  will  become  a  challenging  interactive  learning  process  with 
her  or  his  students.  As  £ar  as  the  studenu  are  concerned,  it  will  be  an  even  more 
challenging  learning  process:  they  do  not  know  the  direction  for  their  project  before 
they  have  analyzed  and  formulated  the  exact  problem,  and  they  have  to  learn  methods 
and  solve  the  problems. 

At  this  level,  the  problem-based  project  work  is  already  a  complicated  but 


ProjecU: 
Process: 
Teacher 
Studenu 


Problems 

? 

? 


Methods 

+ 


Result 

7 

? 
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challenging  cognitive  process,  which  is  becoming  even  more  challenging  in  a  group- 
based  learning  process  where  oceans  of  affective  aspects  occur  such  as  identity, 
feelii":?,  attitudes,  values,  and  experience. 

Hiis  article  is  partiy  based  on  my  experience  from  teaching  a  special  12-contaa-hours- 
course  called  Methods  in  jE>ioject  Won  'PA>,  placed  right  in  the  beginning  of  the  first 
year  programme  at  the  Faculty  of  Technology,  Aalborg  University,  and  partly  on  my 
experience  as  a  super  visor  to  the  project  groups.  In  the  PA  course  we  introduce  both 
cognitive  and  a^ective  aspects  in  the  project  work,  and  it  may  be  characterized  as  a 
verbal  study  guide  in  project  work  (based  on  Algreen-Ussing  and  Fruensgird  1991) 


In  the  middle  of  June,  Clara  finished  the  Danish  'gymnasium'  (upper  secondary 
education)  with  two  A-lcvels  in  mathematics  and  physics.  During  the  last  year  in 
gymnasium  she  was  very  doubtful  in  her  choice  of  university  study,  but  ended  up  by 
choosing  engineering.  However,  she  was  very  uncertain  concerning  choice  of 
engineering  branch.  Clara  lived  in  tiie  southern  part  of  Denmark  and  she  had  to  move 
to  enter  one  of  the  two  technical  univenities  in  Denmark,  Technical  University  of 
Copenhagen  (DTH)  or  Aalborg  University  (AUC)  (for  an  introduction  to  tiie  Danish 
system,  see  Vintiier  1992).  She  chose  the  AUC,  because  she  was  more  attracted  to  the 
pedagogical  concqH  with  groups  and  project  work  than  to  traditional  lectures,  and 
because  she  could  put  off  choosing  her  special  line  of  study  until  March  in  her  first 
study  year.  She  was  a  bit  worried  about  the  group  work,  she  tried  some  kind  of  it  in 
gymnasium  but  without  any  great  success.  On  tiie  other  hand,  it  would  give  her  the 
posubility  to  get  in  touch  with  other  studenu. 

Clara  started  on  September  l.th.  at  the  AUC.  She  was  placed  in  a  main  group 
consisting  of  about  100  students,  a  secretary  and  some  teachers.  The  common  base  for 
tills  main  group  was  a  tiieme  on  Technology  and  Working  Environment.  On  the  first 
day  she  was  placed  in  a  group  with  6  other  students  -  one  of  which  a  woman,  and  the 
rest  were  men.  During  Sq>tember  she  and  the  rest  of  the  group  were  working  on  a 
smaller  pilot  project  -  more  like  a  case  study  one  teacher  told  -  to  try  out  tiie  group 
work.  In  tiie  project  tiiey  should  write  about  the  working  environment  in  a  brewery 
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based  oa  literature  collected  beforehand  by  the  teachen.  They  wrote  a  rqwrt  on  that 
topic  and  were  aU  evaluated  logethcr  in  the  group.  The  teachers  had  no  restrictions  in 
this  particular  evaluatira,  because  flie  entire  process  was  to  try  the  group  work  and 
project  work. 

Caar*  was  a  bit  frustrated  -  it  was  very  hard  to  recognize  her  own  contributions  to  the 
project.  Kenn  -  one  of  the  other  studena  in  her  group  -  had  tried  working  a  lot  in 
groups,  and  she  felt  he  had  controlled  their  working  proceu  too  much.  The  others 
admired  Kenn,  he  was  just  so  brilliant,  had  humour,  good  at  jokes  and  so,  and  each 
time  he  said  something,  the  others  just  accqXed.  Often  she  was  saying  the  same  thing, 
but  the  othen  did  not  re^ond  in  the  same  positive  way. 

In  the  beginning  of  October  they  should  start  a  new  period  and  it  was  possible  to  set 
up  groups  on  their  own.  The  whole  main  gtoup  was  oo  a  3-<)ays-sUy  in  a  cottage,  and 
she  had  the  possibility  to  talk  to  other  students  at  a  mote  social  level.  She  decided  to 
withdraw  from  the  Kenn-group  and  enter  another  group.  They  were  8  in  this  new 
group,  a  mixture  of  people  from  3  former  groups.  She  really  believed  in  this  group, 
they  could  make  fun  together,  discuss,  disagree  and  apparently  there  was  no  "real 
leader*. 

Right  now,  at  the  end  of  October,  they  are  about  to  analyze  and  define  the  problem  - 
and  they  discuss  a  lot  -  nearly  too  much.  They  already  feel  that  they  are  running  out 
of  time,  because  they  must  finish  this  project  about  Christmas,  and  they  are  examinated 
in  January,  after  which  the  marks  passed  or  Aot  passed  will  be  given.  Tl»e  probton  was 
also  all  the  lectures.  In  principle,  she  should  use  half  her  study  time  on  the  prqject  work 
and  the  other  half  on  lectures  in  mathematics,  physics,  computer  science,  technology 
and  science,  conununication  and  a  lot  more.  In  practice,  they  had  much  more  lectures 
in  the  beginning  of  the  period,  and  at  the  end  of  this  period  there  wouU  be  more  time 
for  the  project  work.  But  even  though,  their  super  visor  told  them  that  they  had  to  calm 
down  and  that  frustration  was  a  necessary  part  of  cognitioa,  they  felt  fnistratcd  that  they 
did  not  know  yet  what  technical  methods  they  weie  going  to  use. 

TTiey  decided  that  they  would  work  with  human  machine  interaction  to  improve  the 
working  environment  in  a  control  room.  They  were  reading,  finding  literature,  and 
planning  a  visit  on  a  power  station  in  one  of  the  control  rooms.  Before  diat  visit,  they 
could  not  say  what  their  project  would  deal  with  -  if  it  should  be  construction  of  a  new 
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whistle  system,  or  a  simple  computer  interface  or...  It  would  depend  on  the  problems 
tiiey  would  see  and  what  the  operators  would  say.  It  was  a  bit  of  a  confusing  process  - 
but  on  the  other  hand  it  was  really  exiting  -  especially  afier  they  came  in  contact  with 
the  power  station,  it  became  more  concrete. 

It  was  difficult  to  get  used  to  a  new  teacher  role.  Attending  lectures  was  no  problem 
at  all,  but  these  meetings  with  ttieir  super  visor  were  difficult  to  use.  The  teachers 
would  not  give  an  exact  answer  -  but  in  the  b^inning  ttiey  asked  a  let  of  questions  - 
did  you  find  anything  at  the  library  -  why  do  you  think  so  -  is  this  a  problem?  ???  Elder 
students  had  told  them  that  it  was  a  question  of  getting  used  to  a  new  teacher  role  and 
s&a  some  time,  one  knows  better  how  to  use  them,  and  that  already  in  the  spring 
semester,  they  would  know  how  to  make  prqjects  and  use  the  teachers. 


DEFINING  THE  METACOGNmVB  PROBLEMS 


Clara's  story  implicates  a  lot  of  different  problems,  which  are  only  some  of  the 
problems  occurring  in  a  problem  and  group-based  project  work.  No  matter  which 
problems  I  would  have  chosen  to  describe,  it  would  indicate  the  marriage  between  the 
cognitive  and  affective  aspects  of  learning. 

For  example  the  conflict  between  CHara  and  Kenn  where  Clara  felt  that  she  was  not 
taken  seriously  in  the  group  discussions.  What  is  the  problem?  Is  it  becauw 
Claia  did  not  have  enough  knowledge? 

Clara  was  not  good  at  structuring  her  knowledge  in  a  logical  argumentation? 
Clara  had  a  lack  of  self  confidence  in  her  knowledge  and  therefore  was  weak 
as  an  intermediary? 

Clara  was  not  req>ected  by  the  other  group  members  due  to  some  other 
situations? 

Clara  was  secretly  ridiculed  by  Kenn? 
or  something  else? 


Of  course,  the  relation  between  knowledge  and  communication  will  always  be  tightly 
intertwisted,  but  the  point  is  that  in  a  group-based  project  work  the  communicative 
aspoAt  will  exist  in  the  entire  process  whether  it  might  be  the  verbal  or  written 
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communication  in  the  group  work.  Therefore,  it  might  be  very  difficult  to  both  teachers 
and  students  to  recognize  and  define  their  own  learning  problems. 

By  taying  this,  I  am  not  trying  to  avoid  project  work  -  but  on  the  contrary,  I  am 
trying  to  stress  the  fact  that  if  any  group-based  project  process  has  to  become  a  success, 
it  is  oecesiary  to  put  some  landmarks  on  the  m^.  These  landmarks  are  important  each 
time  new  students  and  teachers  are  going  through  such  learning  processes.  In  the  PA 
course,  we  are  trying  to  set  tq>  landmarks.  In  the  first  period,  it  is  both  the  cognitive 
and  affective  aspects.  In  the  second  semester,  we  teach  another  12-contact-hours-course 
basically  on  cognitive  aspects. 


Particularly  in  the  problem-based  project  work,  three  cognitive  landmarks  are  important 
already  in  the  first  year  of  the  university  study:  problems,  scientific  knowledge  and 
scientific  methods.  In  the  first  part  of  the  PA-course,  placed  in  the  first  period,  we 
give  an  overview  of  the  cognitive  sttgi  in  a  project  process:  problem  analysis, 
demarcation  of  the  problem  and  the  project,  problem  solving,  and  conclusion/assess- 
ment In  general,  these  st^s  describe  the  procen  in  a  project.  Furthermore,  we  define 
problem-baaed  learning  and  give  tools  to  work  in  a  problem-based  way.  We  discuss  the 
concept  of  methods  and  at  last  we  introduce  how  to  find,  choose  and  criticize  source 
material.  In  the  second  part  of  the  course,  we  give  a  much  more  fundamental 
introduction  to  create  scientific  knowledge  and  use  scientific  methods  in  the  process  of 
problem  analysis  and  problem  solving. 

In  this  first  year  of  the  study,  there  is  a  rather  high  level  of  cognitive  objectives 
accMding  to  Bloom's  taxonomy  of  educational  objectives  (Bloom  19S6,  Laursen  og 
Olsen  1991,  Laursen  og  OLien  1992).  Bloom  (19S6)  operates  with  6  cognitve 
objectives:  Knowledge,  understanding,  application,  analysis,  synthesis  and  evaluation. 
Of  course,  during  the  first  year  of  study  and  the  entire  M.Sc  programme,  these 
cognitive  objectives  form  a  progression.  However,  this  progression  is  characterized  by 
a  deeper  understanding  of  all  cognitivs  objectives,  and  this  development  can  be 
illustrated  as  a  spiral. 

No  matter  at  which  educational  level,  a  problem-based  project  work  will  require  all 
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6  cognitive  objectives.  Let  us  return  to  Clara's  story  to  exemplify  this  statement. 
Clara's  group  starts  the  project  on  worldng  environment  in  control  rcoms  by  find'ng 
literature,  reading,  discussing  and  writing  about  the  situation  and  the  problems  of 
the  control  operators.  They  read  some  more  theoretical  articles  on  man  maschine 
interface.  Hi^  went  out  visiting  a  control  room  in  a  power  station  and  decide  to  make 
a  one-day  observation  of  the  control  room  and  to  interview  the  operator.  Th^  write 
about  their  observations  and  their  interview.  At  this  stage  ttiey  have  material  for  writing 
the  problem  analysis  part  in  the  project  and  to  define  their  problem.  The  result  of  this 
writing  process  may  end  up  at  different  cognitive  levels  ranging  from  a  level  of 
understanding  to  a  level  of  synthesis  -  it  will  dq>end  on  the  outcome.  If  it  is  a 
description,  it  is  on  a  level  of  knowledge;  if  they  manage  to  use  some  theoretical 
concepts,  e.g.  in  describing  their  interviews,  it  may  be  on  a  level  between  understand- 
ing and  application;  if  they  manage  to  use  the  theoretical  concq)ts,  integrate  other 
investigations  and  compare  them  with  their  own  findings,  defining  the  problems  and 
choose  one  problem  for  solution,  it  may  be  a  level  between  analysis  and  synthesis. 

The  next  stage  in  Clara's  project  is  to  find  out  how  to  solve  the  problems  and  choose 
one  of  the  solutions.  It  is  the  same  procedure,  finding  literature,  being  creative, 
reading,  discussing  and  writing.  At  this  stage  and  on  the  basis  of  the  problem  analysis, 
it  is  important  that  they  make  demand  on  the  solution  for  nuking  the  'right"  choice. 
Again  the  level  of  cognition  will  dcpead  on  the  outcome.  At  the  third  stage,  the 
problem  solving  stage,  it  is  the  same  methodical  procedure.  Each  project  stage  may  end 
up  in  different  cognitive  levels,  but  in  practice  the  reached  levels  during  the  projects  are 
rather  similar. 

Another  dimension  of  the  cognitive  objectives  in  project  work  is  how  the  integration 
of  all  the  stages  (or  chaptm)  are  argued  during  the  whole  project,  e.g.  is  there  a  logical 
line  between  problem  analysis  and  demarcation  of  the  project  -  or  did  it  fall  to  peaces? 

Stating  that  project  work  will  include  all  cognitive  objectives  is  not  the  same  as 
saying  thai  they  do.  Hopefiilly  the  above  example  has  shown,  the  projects  end  up  in 
fulfilling  different  objectives.  In  an  analysis  of  project  reports  at  psychology,  bachelor 
level,  Oisen  (1992)  has  shown  that  more  than  50%  of  the  prqjecU  end  up  with 
describing  level,  which  means  a  cognitive  level  between  knowledge  and  understanding. 
However,  my  point  is  that  students  woridng  on  problem-based  projecU  will  meet 
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cognitive  demands  on  all  levels,  and  therefore  it  is  important  to  intnjduce  a  cognitive 
framework  to  them. 


Affective  problems  are  getting  visible  even  to  the  students  themselves,  because  they  arc 
in  a  social  context  working  on  a  group-based  project.  When  the  students  start  their  first 
year  programme,  we  have  formally  set  up  the  groups  in  a  first  pilot  period  where  the 
students  have  to  try  a  problem  and  group-based  project  work,  as  described  in  Clan's 
stoiy.  The  main  purpose  for  this  period  is  not  the  cognitive  nspects  but  much  njore  to 
let  the  students  experience  affective  aspecu,  e.g.  how  to  organize  and  how  to 
collaborate.  In  the  PA-course  we  introduce  two  main  landmarks:  the  organization  of  the 
students'  working  process  and  the  psychological  aspecU  in  collaboration. 

At  the  organizational  level  we  give  advice  on  bow  to  write,  organize  and  edit  their 
working  papen.  In  a  group  of  8  studenU  it  is  rather  difficult  to  find  a  balance  between 
the  individual  working  process  and  collaboration  with  othen,  so  we  give  very  practical 
advice  on  what  individuals  must  know  about  the  project  before  going  home  writing, 
how  to  discuss  individual  contribution  and  put  them  into  a  collective  project  pixicess, 
how  to  give  and  receive  criticism,  how  to  edit  all  the  contribution  in  the  end  in  order 
to  submit  a  common  report  on  basis  of  the  project  work. 

At  the  psychological  level  we  give  advice  on  how  to  give  and  receive  criticism 
without  any  personal  attsdc  How  to  develop  individual  and  common  group  identities 
is  one  of  the  really  hard  nuts  where  we  can  illustrate  problems  and  situations  and 
nothing  more.  However,  it  is  one  of  the  aspects  we  emphasize,  because  it  is  one  of  the 
biggest  problems  at  the  psychok>gical  level.  When  do  you  have  to  manifest  yourself  and 
when  is  it  time  for  letting  othen  do  it?  What  about  leadership  and  power?  This  is  not 
at  all  easy  questions  to  answer,  but  the  point  is  that  the  students  become  aware  of  the 
fact  that  the  group-based  project  work  challenge  the  development  of  one's  personal 
identity  and  that  they  have  to  work  on  that  level  as  well. 

A  project-organized  curricula  needs  active  and  curious  students  enjoing  to  learn, 
otherwise  the  supervisors  will  become  the  ones  giving  the  ideas  and  controlling  the 
learning  proceu.  So  to  the  students  the  learning  process  is  also  a  question  of  learning 
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and  daring  asking  the  questions  and  overcoming  one's  feeling  of  being  stupid. 
Supervising  active  students  is  rather  easy,  however,  it  is  a  pedagogical  challenge  to 
supervise  "blunt"  students,  and  that  statement  leads  me  to  some  final  remaria  on  tbt 
teacher  responsibility. 

ICACHER  KESFONSIBILirY 

Teaching  a  course  and  being  on  the  stage  for  12-contact-hours  in  die  first  period  and 
anofljer  12  contact  hours  in  the  spring  semester  will  mean  nothing,  if  the  course  is  not 
supported  and  in  agreement  wifli  flw  other  teachers.  Before  starting  the  semester,  we 
teach  tile  same  lectures  to  our  colleagues,  and  tiie  final  content  in  our  course  is  made 
in  cooperation  widi  the  otiier  teachers. 

The  teaching  role  as  supervisor  to  ti>e  groups  is  special  and  very  unlike  the  normal 
lecture  role  botii  concerning  cognitive  and  affective  aspects.  Supervisors  must  be  very 
open  minded  at  ti»e  cognitive  level,  and  at  tfie  affective  level  they  must  dare  to  interfere 
in  very  complicated  social  processes.  Boflj  aspects  are  rather  difficult  to  handle  and 
each  teacher  has  her  or  his  own  personal  strat^.  At  the  institutional  level  we  have  no 
compulsory  pedagogical  training,  but  it  is  possU>le  to  join  pedagogical  courses.  It  is  a 
lack  to  all  universities,  but  indeed  it  is  a  lack  to  a  project-organized  curricula  due  to  a 
quite  different  teaching  role. 

Two  educational  research  projects  (Rasmussen  1991,  Kolmos  1989)  e.g.  investigate 
students'  expectations  to  and  experiences  of  the  supervisor  role  and  tiie  lecture  role. 
Rasmussen  (1991)  finds  that  one  of  tiic  most  important  abilities  in  studenU'  expectations 
to  and  experiences  of  the  supervisor  role  is  willingness  to  advise  and  supervise. 
Concerning  lecturing,  ti»e  most  important  expected  ability  is  the  ability  to  give  precise 
and  concrete  explanations,  whereas  tfw  experienced  ability  is  mastering  Uie  subject. 
HKse  resulu  are  supported  by  Kolmos  (1989)  according  to  whom  the  studenU  expect 
ti»e  supervisor  to  be  involved  and  to  point  out  new  problems  and  dimensions  in  ti»e 
project,  whereas  the  students  expect  lectures  to  be  involved  and  to  give  precise  and 
concrete  explanations. 

These  research  projecu  indicate  the  more  flexible  and  open  minded  supervisor  role 
and  stress  my  point  tiiat  starting  up  or  practising  project  work  requires  tiiis  awareness 
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of  difleient  teacher  roles  -  even  at  the  university  level. 
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Being  a  student  at  Delft  Pnlvernity 


Marjan  van  der  Hel/    Mar jon  Menten 
Section  Hc»i«n  and  Technology 
Delft  University  of  Technology 
The  Netherlands 


A  break  with  the  past 

Studying  at  a  university  implies  a  lot  more  than  attending 
lectures,  doing  tests  and  passing  examinations.  Entering  a 
university  is  also  entering  and  discovering  another  world. 
The  moment  youngsters  start  studying  at  a  university,  it  is, 
for  those  who  are  to  become  students,  simultaneously  the 
moment  they  have  to  say  farewell  to  (among  other  things)  the 
life  they  lived  before,  the  people  they  used  to  live  with 
and  the  cities  or  villages  and  houses  they  inhabited.  From 
the  moment  they  are  enrolled  as  students  these  people  are 
supposed  to  'be'  students,  although  most  of  them  do  not  )uiow 
what  this  all  means.  It  takes  some  time  to  get  acquainted 
with  this  sudden  change. 

Being  a  student  at  a  technical  university  implies  for  aost 
students  also  a  rigorous  break  with  the  past.  The  world  they 
enter  is  a  world  which  is  almost  exclusively  peopled  by  men. 
With  the  exception  of  clerical  workers,  women  are  alaost 
invisible  in  the  university  buildings,  at  least  within  the 
so-called  technical  faculties. 

However,  formally,  men  and  women  are  equally  welcome. 
(Ois) appearing  equal ity 

It  is  often  stated  that  the  fact  that  women  are  a  minority 
(as  students  and  lecturers)  counts  for  the  little  interest 
of  female  youngsters  to  become  a  technical  student  and  to 
practise  a  technical  profession.  Tet  there  are  always  women 
who  sign  up  at  the  Delft  university  through  the  years,  who 
wish  to  become  succesfull  students.  Their  qualities  in  terns 
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of  aspirations,  knowledge  of  mathematics  and  nafaral 
sciences  are  equally  sufficient. 

The  characteristics  of  a  potentally  succesafull  technical 
student  are,  according  to  one  of  the  Dalft  brochures,  as 
follows:  A  succesfull  student  behaves  disciplined,  spends  a 
lot  of  tine  studying  -even  when  this  inplies  refraining  from 
other,  more  attractive  activities-,  is  strongly  motivated  to 
study,  has  sufficient  Icnowledge  of  foreign  languages  and  is 
very  interested  in  technical  natters.  Above  all  it  is 
considered  important  that  the  student  is  gifted  with  talents 
concerning  natural  sciences  and  mathematics.  Such  talents 
are  considered  evident  when  students  received  the  marlc  seven 
or  more  for  mathematics  and  natural  sciences  on  their  yearly 
rapport  cards.  (1) 

Of  course  there  is  reason  to  doubt  whether  it  is  appropriate 
to  predict  a  succesfull  career  as  a  student  and  (afterwards) 
as  engineers  on  the  base  of  these  qualifications.  In  her 
article  Sally  Hacker  pointed  to  the  fact  that  :  (...) 
mathematics  in  general,  calculus  in  particular,  represents 
only  one  aspect  of  engineering:  engineering  as  algorithmic, 
mathematical,  scientific  technique.  (...)  it  is  not  the 
whole  of  engineering,  nor  does  technical  expertise  encompass 
everything  the  engineer  must  possess.  Such  important 
qualities  as  judgmnent,  experience,  understanding  of  social 
complexity,  to  name  a  few,  must  not  be  neglected.*  (2) 
Yet  some  qualities  have  been  neglected  or  at  least 
considered  of  less  importance  in  this  brochure. 

It  should  be  noticed  that  differences  between  potentially 
succesfull  male  and  female  students  emerge  in  recently 
published  brochures.  At  several  moments  women  are  explicitly 
adressed  as  people  who  (wrongly)  hesitate  to  enroll  as 
technical  students.  This  apparently  strange  phenomenon  can 
be  explained  (according  to  the  author)  by  the  fact  that 
technical  universities  are  supposed  to  be  a  nan's  world.  He 
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suggests  that  a  closer  look  at  reality  will  reveal  that  this 
is  untrue. 

On  the  condition  that  they  are  interested  in  technical  and 
scientific  matters  and  in  acquiring  what  is  called  alpha  and 
ganma-knowledge,  women  appear  as  potentially  succesfull 
students.  While  adressing  women,  the  author  stresses  that 
studying  at  the  Delft  technical  university  implies  the 
development  of  social  (Capabilities.  The  necessity  of 
receiving  the  mark  seven  or  more  for  mathematics  and  natural 
sciences  remains  unmentioned  in  these  paragraphs.  As  a 
consequence  this  seems  to  be  of  minor  importance  for  female 
students  and  engineers. 

The  brochure  gives  the  impression  that  social  aspects  of 
studying  at  a  technical  university  are  stressed  to  attract 
especially  women,  while  generally  the  study  is  described  as 
technical  and  mathematical.  The  very  same  words  with  which 
the  Delft  Technical  University  tries  to  represent  itself  as 
a  place  where  men  and  wcxnen  are  equally  welcome,  reveal  that 
men  and  women  are  regarded  as  two  separate  groups,  with 
different  behaviour,  characteristics,  aspirations  and 
qualities.  On  beforehand  women  students  and  engineers  are 
supposed  to  differ  from  male  students  and  engineers. 

Although  it  might  be  tempting  to  define  the  traits  of  the 
potentip.ily  succesfull  technical  student  as  male 
characteristics,  it  cannot  bt  excluded  that  female  students 
share  them. 

Research  for  example  has  shown  that  they  are  (extremely) 
good  at  mathematics  and  natural  sciences.  At  the  Delft 
university  it  is  no  exception  when  a  woman  has  actually 
proved  to  be  even  better  at  this  then  their  male  peers  at 
high  school. 

ProbeUoly  these  women  are  equally  interested  in  technical 
subjects  and  not  afraid  at  all  of  formulas  or  technical 
devices .  Yet  they  are  considered  and  treated  as  different . 
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Research  on  the  absence  of  woraen  at  technical  universities 
leaves  several  questions  unclarified.  There  is  (for  exanple) 
the  problen  that,  even  when  their  qualifications  are  better 
than  those  of  their  nale  peers,  they  rather  enroll  for  other 
(so-called:  social)  studies. 

NaX*  cnXttire 

It  is  suggested  that  one  of  the  factors  which  explain  the 
invisibility  of  wonen  at  technical  universiti.es  is  the  male 
culture  at  these  institutes.  On  these  locations  traditional 
opninions  about  nen  and  women  as  separate  groups  dominate. 
During  lectures  these  opinions  are  supposed  to  become 
manifest. 

Thorough  research  is  not  necessary  to  find  illustrations  in 
readers  in  which  traditional  images  of  nen  and  women  occur. 
For  example,  in  a  reader  concerning  psychological  theories 
and  terns,  the  following  example  is  presented  to  explain  the 
tern  'psychological  field': 

"Mister  P  arrives  at  home  in  the  afternoon.  He  has  worked 
all  day,  it  is  still  early  and  be  wants  to  go  fishing.  (...) 
Fishing  is  the  aim  (a)  (...)  P  could  also  decide  to  assist 
his  wife  washing  the  dishes  (b)  or  to  read  the  newspaper 
(c).  His  wife  (d)  prefers  him  to  do  b  or,  second  best:  c.  P 
realizes  that  she  is  a  part  of  his  psychological  field.  In 
this  field  there  is  also  P's  friend  (f)  who  wants  P  to  go 
fishing  with  him,  and  the  weather  (e)  that  is  registrated  by 
P.  (...)  Inspite  of  his  wifes  grumbling  -he's  often  gone 
and  she  needs  a  band  from  time  to  time-  P  decides  to  go 
fishing  with  his  friend.  His  friend  and  the  nice  weather  are 
the  most  powerfull  forces  in  his  psychological  field,  which 
drive  him  towards  fishing."  (3)  In  these  sentences 
traditional  opinions  about  a  couple's  daily  life  are  carried 
into  a  scientific  analysis.  Nothing  is  said  about  the 
traditional  (and  unequal)  allocation  of  tasks  between  these 
partners,  not  a  word  is  spent  on  the  fact  that  this  man 
ignores     his    wife's    wishes     althoiigh    they    may  sound 
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reasonable.  As  a  master  of  fact  the  idea  that  a  man  has  the 
right  to  relax  after  working  all  day  seeins  very  acceptable, 
especially  because  the  story  does  not  include  the  woman's 
daily  work. 

This  is  just  one  example,  but  of  course  a  closer  loolc  at  the 
readers  reveals  a  lot  of  these  traditional  images. 

By  asking  female  students  about  living  and  studying  at  the 
Delft  university,  we  tried  to  get  some  clearer  pictures  of 
our  university's  culture  and  of  it's  impacts  on  feiMle 
students . 

Aabiguitiea 

When  female  students  are  asked  straightforwardly  whether 
gender  is  considered  of  any  importance,  at  first  they  answer 
unanimously  negative.  They  illustrate  this  with  stories 
about  their  success,  future  aspirations  and  capeibilities  and 
their  assertive  behaviour  towards  boys  and  men.  In  their 
stories,  girls  accentuate  the  fact  that  they  are  not 
different;  they  are  just  like  the  boys.  Although  they  notice 
that  there  are  only  a  few  women  compared  to  the  number  of 
men,  this  is  not  accepted  as  a  fact  that  counts  for  any 
significant  difference  at  all. 

In  stories  concerning  daily  practices  at  the  university,  an 
interesting  phenomenon  appears:  despite  the  fact  that  these 
women  believe,  feel  and  act  as  if  they  are  students  in  the 
way  their  male  collegues  are,  they  sometimes  experience 
that  they  are  treated  as  if  they  are  a  special,  different  or 
even  an  alien  species. 

Reversibly,  when  we  take  a  closer  look  at  the  way  male 
students  reflect  upon  the  presence  of  female  collegues,  or 
the  impact  of  this  presence,  these  feelings  are  remarkably 
accurate. 

Creatiag  differences 

As  part  of  a  project  on  the  male  character  of  the  University 
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of  Delft  (1989),  Studium  Generale  held  a  series  of 
Interviews  with  male  students  and  employees. 
What  is  striking,  in  the  interviews  with  the  students,  is 
the  emphasis  on  group-behavior,  loneliness,  the  fear  for 
real  friendship,  fear  to  fail,  and  the  urge  to  keep  one's 
ground  -  socially,  and  within  the  study. 

On  the  one  hand,  the  students  describe  their  behaviour  in 
terms  of  social  awkwardness;  in  this  respect,  however,  it  is 
very  interesting  that  the  Technical  university  is  also 
called  a  relative  safe  place  to  be  -sharing  the  problem  with 
so  many  seems  to  eliminate  it.  'You  can  very  easily  hide 
between  those  men  (i.e.  the  'socially  clumsy'  ones)  and  find 
a  way  to  go  on.  I  think  that's  precisely  the  reason  why  the 
Technical  University  is  so  attracive  to  men.  And  that 
continues  after  university,  in  your  profession.  (...)  An 
important  part  of  your  life  you  can  stay  within  that  world' 
(p.  30). 

In  this  respect,  the  students'  'corpora'  play  a  very 
supportive  role;  ' . . .someone  who  is  raised  and  stays  in  that 
culture,  has  far  less  to  sort  out  in  life.  That  gives  a 
great  amount  of  security;  many  things,  norms,  rules,  laws, 
ways  of  thinking  are  fixed  already.  (...)  It  offers  safety, 
just  like  many  people  draw  strength  from  faith'  (p.  38). 

Stereotypes 

Of  course  there  is  no  such  thing  as  'the  typical  Delft 
student' .  There  are  at  least  two  of  them:  the  boy  for  whom 
a  university  is  just  an  extension  of  high  school-life: 
quiet,  shy,  bad  at  sports,  excelling  in  mathamatics,  physics 
and  playing  chess  -preferably  with  his  computer;  the  one  who 
doesn ' t  seem  to  be  aware  of  his  physical  appearance  -colours 
don't  match,  his  trousers  are  too  short.  The  stereotype 
sounds  old-fashioned,  but  in  Delft  there  are  a  lot  of  them, 
just  as,  for  that  matter,  there  are  a  lot  matching  the  other 
stereotype:  the  well-build,  better  dressed,  rather  clamorous 
manly  boys.  In  public,  they  egaphasize  their  appearance  by 
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speaking  loudly  and  Icughlng  exuberant;  in  general,  they  are 
taking  a  lot  of  space.  Their  lack  of  social  skills  is 
ref rased  in  terms  of  uncomplicated,  straightforward 
behaviour.  The  presence  of  noma  women  protects  this 
behaviour  of  becoming  too  rude.  As  one  of  the  students  puts 
it,  speaking  o£  the  Corps:  'It's  a  good  thing  that  the 
proportion  (between  men  and  women)  isn't  a  fifty-fifty  one  - 
in  the  corps  it  is  12%-  but  that  it  is  a  man's  world, 
however  influenced  by  women.  In  the  early  days,  when  it  was 
a  man's  world  thoroughly,  a  member  of  the  corps  may  have 
been  a  terrible  blunt,  straightforward,  ruthless  fellow,  but 
due  to  the  presence  of  the  ladies,  I  think  all  that 
straightforwardness  becomes  relative.  And  that  has  a  very 
positive  influence  upon  our  behaviour.' 

No  wonder  that,  as  far  as  this  type  of  idealisation  of  the 
own  conduct  is  concerned,  the  entrance  of  women  on  more  than 
the  current  -i.e.  modest-  scale,  is  seen  as  a  real  threat: 
it  would  spoil  the  party,  of  course.  But  moreover,  it  would 
reveal  the  real  problems  lying  underneath:  the  lack  of 
social  skills  and  abilities,  the  individual  fears  and 
loneliness  hidden  behind  this  type  of  conduct. 
On  the  other  hand  some  of  the  students  do  have  a  less 
protective  attitude  towards  this  male  world.  The  entrance  of 
more  women  -students  as  well  as  teachers-  could  create  a 
more  intimate,  friendly,  and  homy  atmosphere,  which  might 
even  attach  technology  itself.  In  both  cases,  however,  the 
presence  (or  absence)  of  women  seems  to  make  all  the 
difference.  What  is  interesting  is  not  the  question  whether 
these  expectatiors  (positive  or  negative),  and  the  supposed 
impacts,  turn  out  to  be  true,  but  how  thoy  affect  the 
experiences  and  attitudes  of  the  female  students. 

Tough  world,  ssfa  place 

Xn  this  climate,  where  there  seems  to  be  a  real 
psychological  interest  in  keeping  technology  a  man's 
business,  or  just  the  opposite,  women  are  supposed  to  act 
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and  work  normally  ard  naturally,  to  take  it  all  for  granted. 
Of  course,  to  a  certain  extent  it  is  normal  to  adjust, 
finding  a  way  to  cope  with  a  new  life  as  a  student,  and  that 
counts  for  men  as  well  as  for  women.  But  on  the  other  hand, 
it  remains  to  be  seen  whether  for  women  the  technical 
university  offers  the  same  psychological  shelter  in  terms  of 
safety  and  security  mentioned  above.  As  a  female  student 
puts  it:  'Delft  is  a  very  tough  world;  I  once  was  an 
enthusiastic  and  vivacious  girl,  but  I  have  developped  a 
kind  of  'don't  touch  me  behaviour',  surly,  on  the  outside' . 
She  stopped  talking  about  the  position  of  women  in  society, 
and  in  Delft,  when  she  got  these  standard-reactions  like: 
"look  at  nature;  there,  women  do  take  care  of  the  youngsters 
as  well" .  In  her  first  week  at  the  university  she  noticed 
three  boys  at  the  same  time  had  fallen  in  love  with  her,  an 
unknown  and  rather  strange  experience,  especially  when  this 
turned  out  to  be  an  annually  phenomenon. 

Of  course,  we  are  not  supposed  to  generalize  on  base  of 
these  interviews,  or  to  jump  unto  conclusions.  But,  whereas 
several  studies  have  been  done  on  the  influence  of 
a-symetrical  proportions  between  the  sexes  upon  their 
behaviour,  and  some  studies  on  the  experiences  of  female 
students  these  interviews  do  give  some  indication  that 
psychological  factors  as  well  must  be  taken  into  account. 
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rOSTKRZMO  OEHDSa  SQaZTY  ZM  SCZKNCX  AMD  TICaHOLOOy  SOUCJlTIOIt 


Lulgla  Bosraan 

Dept.  of  Physics/  University  of  Pisa  -  Italy 

Brief  surway  is  reported  of  studies  fucosed  on  attempting 
to  explain  the  sex-related  differences  in  science  and 
technology  achievement,  and  their  results. 
The  results  have  indicated  few  signi  cant  gender-related 
differences  in  performance  among  13  ears  oldS/  and  the 
emergence  of  gender-differentiated  It.^rning  interests  and 
attending  to  among  15  aged  students. 

In  order  really  to  give  girls  and  boys  the  same  opportuni- 
ties to  take  an  interest  in  science/  it  is  necessary  all 
the  children  experience  and  enjoy  scintific  activities 
since  primary  school. 

Thus  the  social  contest  of  education  is  involved: 

-  primary  school  teachers  training  teachers  course 

-  curricula  selected  in  order  to  emphasize  bot  the  girls' 
and  boys'  points  of  view. 

Many  studies  have  focused  on  attempting  to  explain  the 
sex-related  differences  that  have  been  found  in  science 
achievement.  These  studies  have  generally  taken  two  theore- 
tical perspectives  namely  biological  and  sociological. 
Sociological  explanations  have  received  more  acceptance  in 
the  educational  community  (Kelly's  statment  (1981)). 

Strong  support  for  the  sociological  perspective  comes 
from  studies  that  have  examined  the  science  experiences  of 
male  and  female  (Johnson  et  al.  1983).  The  leisure  activi- 
ties and  science  interests  of  boys  and  girls  have  been 
identified  as  already  divergent  by  the  age  of  eleven. 

The  discrepancy  in  physical  science  is  visible  at  such 
an  early  age  when  pupils  have  received  relatively  little 
direct  science  teaching. 

It  suggests  differential  experiences  of  students  in 
their  everyday  out-of-school  activities  must  be  influen- 
tial. 

Kahle  and  Laics  (1983)  by  age  nine  female  although 
having  the  same  or  greater  desire  of  partecipate  in  science 
activities,  had  fewer  experiences  than  males  of  the  same 
age. 

Lie  and  Bryhni   (1983)   in  a  Norwegian  study  of  500 
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pupils  in  grade  5,  found  a  striking  correspondence  between 
experience  and  test  scores  in  science.  They  noted  that  the 
general  trend  was  that  the  two  sexes  had  very  different 
experiences.  They  also  noted  that  the  interest  of  female 
and  male  students  were  reflected  in  areas  of  science  where 
they  had  obtained  out-of-school  experiences  at  an  early 
age . 

Farkas  (1986)  found  that  for  items  that  produced 
higher  scores  by  males,  the  males  tended  to  rely  on  out-of- 
school  experience  to  answer  the  questions  to  a  much  greater 
extent  than  females,  who  tended  to  use  in-school  experien- 
ces to  determine  the  answer. 

Parker  L,  and  Offer  -  Gave  a  strong  argument  for  the 
role  of  in-school  experiences  (their  review  of  sex  diffe- 
rences under  the  Achievement  Certification  system  in 
Western  Australia) .  They  conclude  that  when  the  number  and 
nature  of  science  courses  previously  taken  are  controlled 
for,  sex  differences  eventually  vanish. 

Teitelbaum  (1986)  argues  that  what  we  have  been  taught 
to  accept  as  standard  scholarship  is  "androcentric"  know- 
ledge that  emphasizes  masculine  interests  or  point  of  view. 

Specificlly  she  notes  that  "knowledge"  and  "science" 
are  not  universal  and  that  they  are  androcentric  form  of 
knowing  and  of  doing  science,   so  we  need  to  use  a  new 
standard,  based  on  gynecocentric  knowledge  that  emphasizes 
female  points  of  view 

Finally  Roger  Lock  (1992) :  There  were  few  significant 
differences  between  performances  of  boys  and  girls  in 
practical  science  skills  assessed  by  this  study.  No  gender 
differences  were  detected  in  observation,  reporting,  or 
planning  skills,  and  there  was  no  differential  performances 
on  the  use  of  scientific  language.  However,  girls  performed 
significantly  less  well  in  relation  to  self-reliance  cate- 
gory, and  performance  difference  on  the  interpretation 
skill  approached  significance,  again  with  boys'  performance 
superior . 


fnntributions  GASAT         page  132        The  Netherlands  1992 


All  the  results  agree  there  are  few  significant  gen- 
der-related differences  in  performance  before  the  eighth 
grade  (age  13-14).  In  the  next  (14-15  age)  the  emergence 
of  gender  differentiated  learning  interests  has  been  found 
out,  and  different  ways  boys  and  girls  attend  to.  At  last 
the  patterns  of  reasoning,  which  are  more  characteristic 
but  nevertheless  confined  to  girls,  are  usually  negletted 
in  science  class. 

It  needs,  l  think,  to  deal  with  the  situation  in  the 
short  run  and  in  long  one: 

-  more  research  is  needed  to  find  out  the  exact  patterns  of 
reasoning  in  which  both  the  boys  and  girls  can  excel,  and 
the  specific  ways  in  which  science  instrution  can  accomoda- 
te to  these  differences. 

-  in  order  really  to  give  girls  and  boys  the  same  opportu- 
nuty  to  take  an  interest  in  science  it  is  necessary  all  the 
children  experience  and  enjoy  scientific  activities  at 
primary  school  before  they  are  giv^n  sex-differentiated 
duties. 

Thus  the  social  contest  of  education  is  involved: 

i)  it  is  necessary  to  plan  curricula  selected  in  order  to 
emphasize  both  the  girls'  and  boys'  points  of  view. 

ii)  it  is  necessary  to  set  up  right  primary  school  teachers 
training  courses. 

Planning  suitable  curricula 

In  order  to  introduce  since  primary  school  the  girls  and 
boys  to  science  and  technology  it  is  relly  important  they 
are  involved  in  activities  concerning  with  topic  they  are 
interested  to  know,  using: 

-  material  and  tools  that  are  well  known  by  the  children  in 
their  enviroment. 

-  technique    familiar  and  psychologically  acceptable  to  the 
children 

JL  '-i  <^ 
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Finally  it  is  very  important  the  topics  (to  be  inve- 
stigated) are  selected  in  order  to  emphasize  both  the 
girls'  and  boys'  knowledge  and  points  of  view. 


-  the  subject  dealin  with  the  classroom  activities  can 
chosen  by  the  girls  and  boys  in  turn 

-  different  approaches  to  open  a  subject  can  be  proposed  to 
girls  and  boys,  caring  for  the  results  to  get  together. 

The  children  are  thus  led  to  think  that  all  kinds  of 
skills  and  knowledges  are  useful  for  understanding  and 
doing. 

They  also  get  accustomed  to  working  together  and  sharing 
activities  and  responsabilities .  It  may  be  that  it  is  going 
to  contribute  to  break  down  the  inequality  barriers  in  the 
workplace  in  future. 

Training  teachers  courses 

I  know  of  not  few  teachers  (men  and  women)  who  think 
that  science  is  something  very  strange  and  complicated, 
invented  by  people  with  a  very  large  brain  and  that  cannot 
be  understood  by  ordinary  people;  fortunately  -  they 
argue  -  science  does  not  affect  everyday  life  but  only  the 
esperiments  carried  out  in  the  laboratories! 
At  first  it  is  necessary  to  covince  the  people,  particular- 
ly the  teachers,  that  the  science  is  simply  a  reasonable, 
understandable  and  useful  description  of  the  world;  at  the 
second  but  nontheless  the  teachers  must  get  convinced  the 
primary  school  children  enjoy  and  appreciate  scientific 
ideas  and  activities. 
Which  kind  of  training  courses? 

The  results  of  myself  experience  are  reported.  I  've 
attended  with  my  colleagues  (university  Science  teacheres 
and  reserarchers)  in  preparing  several  different  training 
courses : 
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a)  Lectures  and  laboratory  activities,  dealing  with  science 
topics  (physics,  chemistry  and  biology)  have  been  proposed 
to  the  teachers  (adult  education) 

b)  the  teachers  have  been  introduced  with  some  teaching 
projects  (science  topics) :  methods  and  contents  have  been 
explained  and  operating  procedures  of  experimental  work 
have  been  also  shown 

c)  the  teachers  have  been  involved,  with  their  pupils,  in 
some  teaching  modules  (primary  education) .  They  partecipa- 
ted  with  their  pupils  in  doing  experiments,  interpreting 
the  results,  discussing  the  meaning  and  so  on. 


a)  the  teachers  did  not  change  their  mind  towards  the 
science  although  they  seemed  feeling  themself  to  blame  for. 

b)  the  teachers  thought  they  should  get  educational  reci- 
pes; really  they  could  not  use  the  recipe  in  classroom 
because  of  their  laclc  of  adequate  background. 

c)  the  best  results  have  been  obtainned:  the  teacher  were 
not  anxious  because  they  did  not  responsable  for  training 
the  children.  They  felt  free  to  pose  questions,  to  say  "I 
've  not  understood". 

Thus  they  really  understood  the  meaning  of  the  activities 
aimed  to  familiarized  the  pupils  with  primary  science,  and 
the  reasoning  way  the  children  used  to  use.  They  also 
realized  that  in  order  to  train  the  pupils  an  adequate 
scintific  background  is  necessary. 

Conclusions 

Some  examples  are  reported  of  successful  activities 
in  which  the  primary  school  teachers  and  their  pupils  have 
been  involved. 

The  children  and  their  teachers  have  been  introduced  to  a 
first  idea  of  structure  of  matter;  namely  they  have  been 
led  to  grasp  the  properties  and  behaviors  of  the  objects 
depend  on  the  inner  structure  of  material  they  are  made. 

A  set  of  objects  made  of  different  materials  (poly- 
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styrene/  cork/  playwood  and  firewood)  having  the  same  size 
have  been  tested  in  various  experiments:  Waterproof ness  - 
Thertnal  conductivity  -  Acustic  conductivity  -  Burning  test . 
The  activities  proposed  have  been  aimed  at  interesting  the 
pupils  in  observing  the  factS/  to  explain  the  results  and 
to  carry  out  new  testing  experiments. 

The  children  (and  the  teachers)  partecipating  in  this 
project  have  really  understood  the  meaning  of  the  experi- 
ments/ they  also  have  given  the  picture  of  the  materials 
structure  in  terms  of  the  concepts  draw  on  from  their 
everyday  experience. 

Finally  concernes  the  teachers/  we  noted  they  have 
found  the  project  particularly  attractive  because  of  the 
ready  availability  of  everyday  substances  and  the  wide 
range  of  possible  activities/  which  can  be  performed  with 
little  specialized  equipment  and  without  theoretic  topics. 
They  also  have  been  motivated  to  get  adequate  bac)cground. 
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An  Investigation  into  Gender  Bias  in  Educational 
Software  used  in  Eiiglish  Primary  Schools 


Jackie  Bradshaw,  Sue  Clegg,  Deborah  Trayhurr. 

Leeds  Metropolitan  University,  U.K.  * 

There  is  continuing  evidence  of  gender  bias  in  the  use  of 
computers  in  schools.  Boys  greater  access  and  confidence  is 
multi-determined,  however  important  one  factor  is  the  nature 
of  the  packages  themselves  and  the  imagery  they  deploy. 
Unlike  in  the  computer  games  sector  where  images  remain 
crudely  sexist,  educational  software  providers  have  developed 
software  which  attempt  to  use  'androgynous'  humanoid  figures 
where  gender  stereotypical  features  are  absent.  There  is 
however  no  social  or  cultural  warrant  for  human 
representations  which  are  non-gendered.  We  hypothesised  that 
children  would  have  no  notion  of  genderless  persons  and  would 
assign  gender  to  the  figures  reverting  to  male  as  norm,  but 
that  girls  would  be  more  likely  than  boys  to  identify 
androgynous  computer  characters  as  female .  In  our  study  we 
asked  primary  school  children  to  talk  about  the  images, 
making  up  names  and  describing  them.  Content  analysis  of  the 
data  was  used  and  a  gender  constancy  test  was  included  as  a 
check  for  validity.  A  small  pilot  study  supported  our 
hypotheses  and  preliminary  results  from  a  larger  scale  study 
confirm  that  children  identify  non-gendered  images  as  male, 
but  that  girls  are  more  willing  to  see  them  as  female.  We 
conclude  that  more  research  should  be  undertaken  into  the 
ways  teachers  can  influence  the  child's  perceptions  of 
gender.  More  thought  must  go  into  the  design  of  gender 
balanced  software  through  deconstructing  gender  stereotypes 
and  offering  more  positive  and  disruptive  images  of  females 
as  well  as  a-typical  representations  of  males. 


There  is  widespread  evidence  that  gender  conditioning  begins 
very  young  (Strangor  and  Ruble  1987)  and  is  reinforced 
through  the  toys  purchased  and  the  nature  of  play 
(Fisher-Thompson  1990)  .  Children  demonstrate  a  preference  for 
stories  with  gender  stereotyped  characters  and  story  lines  at 
a  pre-school  age  (Kropp  and  Halverson  1983).  Stereotyping 
within  children's  literature  is  often  subtle  and  reinforced 
over  time.  (Tetenbaum  &  Pearson  1989).  Experimenting  with 
neutral  characters  in  children's  books  has  shown  that  adults 
reading  books  to  children  tend  to  stereotype  the  images  and 
ascribe    male   gender    to   neutral    characters,    this    is  then 


"5  s  ^-1 


ntributions  GASAT         page  139        The  Netherlands  1992 

ERIC 


copied  by  the  children  (Oeloache,  Cassidy  S  Carpenter  1987). 
It  seems  likely  therefore  that  children  entering  school  will 
approach  stories  and  images  in  the  computing  medium  with  an 
already  existing  repertoire  of  gender  assignment  strategies. 

There  are  multiple  influences  affecting  the 
under-representation  of  girls  in  computing.  Factors  include 
unequal  ownership  and  use  within  the  home  (Sanders  1984 
Gilliland  1984),  unequal  access  and  use  in  the  class  room 
(Lockheed  and  Frakt  ■984),  teachers  spending  more  time  with 
boys  than  girls  (Spender  1989).  In  the  later  years  the 
associating  of  computers  with  science,  mathematics  and 
technology  serves  to  reinforce  further  the  differential 
interest  boys  show  in  computing  (Hawkins  1985).  However  we 
could  find  no  research  that  had  looked  at  the  reactions  of 
young  children  to  purportedly  neutral  images  at  the  user 
interface.  Manufacturers  have  attempted  to  ensure  that  some 
of  the  software  available  to  schools  does  not  suffer  from 
obvious  bias.  It  is  more  theoretically  challenging  to  examine 
this  non-sexist  software  than  to  look  at  obviously  biased 
imagery  since  the  readings  available  to  children  in  overtly 
sexist  packages  are  already  relatively  closed. 

The  meanings  imputed  to  images  in  any  computer  package  are 
likely  to  be  affected  by  the  environment  in  which  they  are 
used.  However  there  is  greater  variability  in  the  case  of 
content  free  software  such  as  word  processors  where  overtly 
sexist  messages  can  subvert  the  neutral  form.  Similarly, 
there  is  a  problem  where  packages  are  being  used  to  deliver 
a  content  which  already  displays  gender  bias,  for  example 
traditional  fairy  stories.  Skill  and  drill  packages  exhibit 
none  of  these  characteristics,  their  mode  of  operation  is 
fixed  but  they  are  designed  to  be  free  of  a  specific 
identifiable  content  These  packages  therefore  provide  an 
opportunity  to  test  out  the  hypothesis  that  even  with 
attempted  neutral  images  children  will  assign  gender. 
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Despite  the  widespread  use  of  'androgynous'  images  in  primary 
software,  creatures  displaying  humanoid  features  but  with  no 
clear  gender  indicators,  there  is  no  literature  which  deals 
directly  with  these  attempts  to  break  the  mould  and  create 
neutral  characters.  This  is  not  surprising,  there  are  no 
culture  referents  for  representations  of  humans  outside  the 
categories  of  male  and  female.  Indeed  the  difficulties  of 
subverting  representations  of  women  (and  men)  has  now  become 
the  subject  of  a  extensive  literature  in  the  area  of  feminist 
art  practice  (Parker  and  Pollock  1987).  There  is  also 
considerable  evidence  for  the  male  as  norm  model  (Spender 
1980).  On  theoretical  grounds  therefore  we  hypothesised  that 
not  only  would  children  assign  a  gender  to  sexually  ambiguous 
humanoid  figvires  but  that  they  would  reve.vt  to  male.  We 
further  hypothesised  that  although  male  as  norm  would  be  the 
majority  reponse  girls  would  be  more  likely  to  identify 
'androgynous'  characters  as  female.  It  is  important  to  test 
this.  Since,  if  both  girls  and  boys  see  computing  characters 
as  predominantly  male  the  implicit  presumption,  on  the  part 
of  manufacturers  and  educationalists,  that  girls  will  find 
these  packages  more  friendly  than  overtly  sexist  ones  will  be 
weakened. 

Race  and  class  were  included  in  our  analysis  in  order  to 
establish  whether  our  hypothesis  was  robust  in  the  context  of 
other  powerful  influences  on  school  performance.  A 
theoretical  sample  (Glaser  and  Strauss  1985)  with  respect  to 
race  and  class  allowed  for  inspection  of  the  data  for 
patterns  which  could  form  the  basis  for  new  hypotheses  for 
future  testing. 

The  Study 

A  small  pilot  survey  using  one  school  established  the  basic 
procedure.  A  semi-structured  interview  was  implemented  by  the 
researcher  sitting  next  to  the  child  as  s/he  played  two  skill 
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and  drill  games.  The  interviews  were  recorded  and  processed 
through  content  analvsis.  As  a  result  of  the  pilot  some 
refinements  were  made.  One  of  the  packages  »az  replaced  as 
being  too  time  consuming,  we  therefore  worked  with  two 
packages  PODD  and  PLAYPARK,  both  are  available  on  BBC 
machines,  the  most  widely  used  computers  in  British  primary 
schools.  PODD  is  a  round  red  character  with  arms  and  legs  and 
broad  simply  drawn  features  with  a  tuft  of  hair,  there  are  no 
other  characters  or  external  graphics.  PODD  completes  a 
number  of  one  word  actions  such  as  jumping  and  hopping.  The 
child  selects  the  action,  if  the  action  cannot  be  completed 
PODD  appears  with  the  words  "Oh  no  I  can't".  The  other 
package  features  a  small  white  figure  with  a  flat  topped  head 
and  a  large  stomach  when  standing  sideways.  The  figure  has 
two  holes  for  eyes  and  no  other  discernable  features.  The 
figure  moves  along  a  path  and  reads  various  playground 
objects.  There  are  two  static  circles  which  act  as  a 
scoreboard.  One  circle  smiles  to  indicate  the  child's  success 
in  reaching  the  designated  object,  the  other  one  frowns  to 
indicate  failure. 

The  interview  had  three  components.  The  children  were  first 
asked  to  describe  the  package  as  they  played.  This  produced 
an  initial  unprompted  response  where  the  child  could  use 
either  gendered  or  non-gender  terms.  The  interviewer  then 
elicited  a  prompted  response  by  asking  the  child  whether  they 
thought  the  character  was  a  boy  or  a  girl  or  either.  Finally 
children  were  asked  whether  they  would  change  their  initial 
gender  assignment,  so  if  they  had  described  the  figure  as  a 
boy  they  were  asked  whether  it  could  be  a  girl.  This 
negotiated  stage  was  designed  to  establish  how  firmly  the 
children  held  their  views  and  whether  they  could  be 
influenced  by  an  adult  mentor.  Some  simple  gender  constancy 
questions  were  also  administered  as  a  check  on  the  validity 
of  asking  the  children  whether  they  saw  the  figures  in  gender 
terms  (Leonard  and  Archer  1989). 
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Sample 

Schools  were  chosen  on  the  basis  of  a  theoretical  sample  for 
race  and  class.  Class  was  operationalised  through  the 
proportion  of  children  on  free  schools  meals,  race  was 
operationalised  by  catchment  area  on  the  basis  of  teacher 
expertise  of  the  racial  mix  of  their  catchment  and  the 
school's  overall  statistics  for  ethnic  origin.  No  attempt  was 
made  to  directly  categorise  individual  children  other  than 
with  respect  to  the  independent  variable  gender.  In  the 
schools  a  random  selection  of  5-6yrs  were  interviewed 
individually,  taking  boys  and  girls  alternately  so  that  the 
children  could  see  that  both  sexes  were  playing.  The  sample 
consisted  of  100  children  based  on  one  white  working  class 
schools,  three  racially  mixed  schools  and  three  middle  class 
schools.  Because  of  the  nature  of  catchment  areas  and  the 
socio-economic  status  of  inner  city  members  of  ethnic 
minorities  the  three  racially  mixed  schools  were  also  working 
class  based  on  our  broad  definition. 

Results 

The  scores  from  the  gender  constancy  questions  were  100%. 
These  indicate  that  the  children  tested  achieved  complete 
constancy,  this  validates  our  procedure  with  respect  to 
asking  children  whether  they  can  make  gender  indentif ications 
of  characters. 

In  the  initial  identification  stage  85%  of  the  children 
assigned  a  gender  to  PODD,  only  15%  described  PODD  in 
non-gender  specific  terms  eg  "it",  "red".  The  PLAYPARK  figure 
was  described  as  gendered  by  75%  of  the  children  with  25% 
using  non-gendered  terms.  The  tables  show  the  gender  assigned 
by  the  gender  of  the  child  at  the  initial  stage,  prompted  and 
negotiated  stages. 
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Table  I  Initial  Indentif icat-i^n 


"^^^  Female  Non-gendered 

Boys  80  0  18  98 

Girls  70  10  22  102 

ISO  10  40  200 

Chi  squared  p  >  .01 

Results  from  Table  1  confrira  the  hypothesis  that  children  do 
overwhelmingly  assign  gender  and  that  male  as  norm  prevails. 
However  the  results  also  confirm  that  girls  are  more  willing 
to  see  the  characters  as  female  (significant  at  the  1%  level) 
The  prompted  responses  also  revealed  the  same  pattern,  but 
interestingly  the  gender  difference  becomes  more  marked  with 
girls  more  willing  to  see  the  figure  as  female,  boys  however 
remain  extremely  reluctant  to  depart  from  male  as  norm. 

Table  IT  Prompted  Indentif icatinn 

Female  Non-gendered 
Boys            93                        4  1  98 

Girls  72  30  q 

165  34  1  200 

I  °l  in  the  non-gendered 

category  the  reliability  of  chisquared  is  jeopardised.  However  the 
association  also  holds  at  p  >  .01  using  only  Hale  and  Female  columns) 


Table  III  Negotiated  Dif ference.*; 

Male->Female  Female- >Male  No-negotiation 

Girls          38                        21  43  102 

Boys            54                          4  40  gg 

92                        25  83  200 

This  table  illustrates  the  enormous  impact  of  negotiation; 
suggesting  that  adult  influence  in  this  age  group  can  have  a 

•r  I-  N 
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significant  influence  on  gender  stereotyping  In  combination 
with  non-stereotypical  images. 

Further  analysis  is  being  undertaken  with  respect  to  the 
other  variables  of  race  and  class  with  the  aim  of  formulating 
new  hypotheses.  Preliminary  analysis  however  confirms  that 
our  overall  results  are  robust  with  respect  to  both  race  emd 
class . 

Discussion 

The  research  provides  confirmatory  evidence  for  our  initial 
hypotheses.  This  has  serious  implications  for  girls,  since  It 
Is  evident  from  other  research  that  girls  rapidly  learn  that 
computers  are  not  for  them.  However,  more  optimistically,  our 
results  do  suggest  that  adult  influence  can  work  to  lead 
children  to  change  their  initial  male  as  norm  response.  This 
needs  pursuing.  The  next  stage  of  our  research  will  explore 
the  impact  of  teacher  inputs  as  these  may  lead  to  either  more 
female  identified  images  or,  if  the  mentor  uses  male  as  nonti, 
may  act  to  erode  the  minority  of  female  identifications. 

In  terms  of  software  developments  our  results  lead  us  to 
question  the  viability  of  rendering  packages  non-sexist 
through  the  development  of  'androgynous'  figures.  This 
strategy  appears  doomed  to  failure  in  a  broader  social  and 
cultural  context  where  the  binary  opposition  male/female  is 
so  dominant.  There  is  no  cultural  space  which  can  sustain 
gender  neutral  humanoids  and  the  responses  of  the  children 
confirm  this,  with  only  tiny  numbers  sustaining  non-gendered 
descriptions.  Instead  we  would  suggest  that  software 
designers  could  draw  on  the  already  existing  theoretically 
sophisticated  literature  from  art  practitioners  who  have 
confronted  the  issues  of  deconstructing  gendered  images. 
Positive  images  of  active  girls  in  computer  graphics  will 
also  fail  unless  they  address  the  more  difficult   issue  of 
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male  reversals.  Designers  of  software  cannot  simply  invent  a 
new  language  but  a  knowledge  of  the  ways  children  'see' 
gender  and  how  humour  for  example  might  be  used  to  subvert  it 
might  produca  images  which  could  allow  girls  to  find  a  place 
on  screen  as  well  as  at  the  key  board.  This  is  an  area  where 
technology  and  the  arts  should  come  together  if  more  girl 
friendly  technologies  are  to  be  produced. 
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INTRODUCnON 

In  order  to  achieve  that  more  women  choose  a  technical  study  area  at 
university  level  and  as  a  result  a  profession  in  technology,  proper  arrange- 
ments have  to  be  made  for  girls  (as  for  boys)  at  an  earlier  age.  These  arrange- 
ments are:  the  choice  of  science  subjects  at  pre-univcrsity  level  and  getting 
interested  in  a  career  in  technology.  For  emancipation  as  well  as  economic 
reasons  the  Dutch  government  tries  to  influence  girls  in  particular  in  this 
preparatory  phase.  Mainly  informative  methods  such  as  television  spots, 
advertising  and  information  bulletins,  are  used  for  this  purpose. 

In  the  Netherlands  as  in  other  countries  many  more  boys  than  girls  choose 
for  a  so  called  B-programme  with  physics  and  mathematics.  Sex  differences  in 
choice  for  physics  are  enduring  in  particular.  Research  shows  that  girls  judge 
their  own  ability  in  science  subjects  as  lower  than  boys  do,  even  when  they 
have  the  same  grades.  Apart  from  that  it  is  presumed  that  many  parents 
think  that  girls  don't  need  science  subjects  as  much  as  boys.  In  the  Nether- 
lands Dekkers  (1985)  found  differences  between  school  counsellors  too:  some 
of  them  stimulate  girls  to  choose  science  subjects,  while  others  hold  on  to 
traditional  ideas.  Is  providing  information  of  any  use  if  girls  value  these 
traditional  ideas? 

To  answer  this  question  a  causal  model  of  choice  behaviour  is  needed,  Ecdes 
(1987)  developped  a  longitudinal  model  in  which  subjective  task  value  and 
expectation  of  success  Anally  determine  choice  of  subjects  at  high  school. 
According  to  this  model  differences  in  socialization  experiences  cause  sex 
differences  in  perceived  utilities  and  costs  of  a  subject  and  sex  differences  in 
expectation  of  success.  Ecdes  stresses  the  importance  of  the  different  values 
girls  and  boys  use  in  comparing  their  possible  choices  at  high  schools.  What 


ntributions  GASAT 


The  Netherlands  1992 


are  these  values  and  how  do  they  influence  study  choice?  In  a  research 
focused  on  pre-universily  students  in  the  third  grade  (about  15  year  old)  we 
used  Fishbein  and  Ajzen's  theory  of  reasoned  action  to  answer  these  questi- 
ons. 

The  process  of  study  choice  and  professional  orientation  is  supposed  to  start 
even  long  before  entering  high  school,  but  it  is  at  the  point  of  choosing  arts 
or  science  subjects  that  values  become  salient  Research  questions  centered  on 
this  decision  moment  are: 

Do  boys  and  girls  differ  in  their  perceptions  of  their  own  abilities  and  in  their 
attitudes  towards  science  subjects?  Is  it  possible  to  explain  differences  in  the 
choices  of  subjects  by  differences  in  attitude  and/or  differences  in  perceived 
ability? 

These  questions  resulted  in  a  questionnaire  which  was  subnutted  to  461  lliird 
grade  pre-universily  students  from  two  different  regions  in  the  Netherlands. 

In  this  paper  a  short  introduction  of  the  theory  of  reasoned  action  will  be 
followed  by  a  presentation  and  discussion  of  some  of  the  results. 

THE  THEORY  OF  REASONED  ACTION 

The  theory  of  Fishbein  and  Ajzen  is  a  well  known  theory  of  attihJdc-behavi- 
our  relations.  The  model  asserts  that  the  stronger  a  person's  intention  to 
perform  the  behaviour  in  question,  the  more  the  person  is  expected  to  try, 
and  hence  the  greater  the  likelihood  that  the  behaviour  actually  will  be 
performed  (Fishbein  and  Ajzen,  1975;  its  summary  is  borrowed  from  Ajzen 
and  Madden,  1986). 

The  theory  specifies  two  conceptually  independent  determinants  of  Intention. 
One  is  a  personal  factor  termed  attitude  toward  the  behaviour  and  refers  to 
the  degree  to  which  a  person  has  a  favourable  or  unfavourable  evaluation  of 
the  behaviour  in  question.  The  second  predictor  of  intention  is  subjective 
norm,  a  social  factor.  It  refers  to  the  perceived  social  pressure  to  perform  or 
not  to  perform  the  behaviour.  Attihide  and  subjective  norm,  each  weighted 
for  its  relative  importance,  are  assumed  jointly  to  determine  behavioural 
intention. 
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The  theory  also  deals  with  the  antecedents  of  attitudes  and  subjective  norms. 
These  antecedents  determine  in  the  final  analysis  intentions  and  behavioural 
actions.  A  diagram  of  the  theory  is  shown  in  figure  1. 

At  the  most  basic  level  of  explanation,  the  theory  postulates  that  behaviour  is 
a  function  of  salient  inforntation,  or  beliefs  relevant  to  the  behaviour.  Two 
kinds  of  beUefs  are  distinguished:  behavioural  beliefs  which  are  assumed  to 
influence  attitudes  toward  the  behaviour,  and  normative  beUefs  which 
constitute  the  underlying  determinants  of  subjective  norms. 

Each  behavioural  belief  links  the  behaviour  to  a  certain  outcome,  or  to  some 
other  attribute  such  as  the  consequence  of  subject  choice  for  loss  of  leasure 
time.  This  subjective  value  contributes  to  the  attitude  toward  the  behaviour  in 
direct  proportion  to  the  strength  of  the  belief,  i.e.  the  subjective  probabiUty 
that  this  choice  will  lead  to  the  outcome  under  consideration.  To  obtain  an 
estimate  of  attitude,  beUef  strength  is  muitipUed  by  outcome  evaluation,  and 
the  resulting  products  are  summed  across  all  salient  behavioral  beliefs. 


Hgnie  1:  Ibe  Hshbetn  and  Ajzen  model 


BELIEFS          1  ^ 

ATTITUDB 

EVALUATIONS 

INTENnON   k  BEHAVIOUR 


NORMATIVE 
BELIEFS 


j  MOTIVATION 
TO  COMPLY 


SUBJECTIVE 
r|  NORM 
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Normative  beliefs,  on  the  other  hand,  are  concerned  with  the  likelihood  that 
important  referent  individuals  or  groups  would  approve  or  disapprove  of 
performing  the  behaviour.  The  strenght  of  each  normative  belief  is  multipUed 
by  the  person's  motivation  to  comply  with  the  referent  in  question,  and  an 
estimate  of  subjective  norm  is  obtained  by  sumnung  the  resulting  products 
across  all  salient  referents. 

Research  on  sex  differences  in  choice  of  subjects  at  pre-university  level 
according  to  the  Rshbein  and  Ajzen  model  will  concentrate  on  differences  in 
beliefs  related  to  science  and  arts  subjects  and  differences  in  evaluations  of 
these  beliefs,  i.e.  sex  differences  in  valued  outcomes  of  a  subject  choice  and 
sex  differences  in  subjective  probabilities  that  a  subject  choice  will  lead  to  the 
outcome  under  consideration. 

In  this  approach  knowledge  of  salient  beliefs  is  essential  and  it  is  here  that 
Ecdes'  model  is  very  helpful.  She  distinguishes  four  values  that  determine 
choice  for  a  subject:  intiiiwic,  extiiiwic,  costs  and  image  (Ecdes,  1987). 

-  Inh-insic  values  refer  to  pleasure  and  interest  in  the  subject  here  and  now. 

-  Exbinsic  values  refer  to  utilities  on  long  term,  e.g.  tiie  subject  is  required  for 
a  university  study  or  professional  education. 

-  Costs  are  defined  by  the  effort  study  of  this  subject  denuinds  compared  to 
other  subjects.  The  estimation  of  costs  is  dependent  on  perceived  own 
capadties. 

-  Image  value  of  a  subject  is  indicated  by  the  degree  a  subject  suits  a  person's 
persoruility  or  contributes  positively  to  a  person's  self  image. 
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The  questionnaire  was  submitted  to  third  grade  shidents  (age  15)  from  six 
different  schools  in  February  and  March  1992  and  answered  by  238  girls  and 
223  boys.  In  this  period  they  have  to  indicate  their  intended  choices  for 
subjects  in  the  following  years  at  school.  Final  dedsions  are  made  in  June, 
therefore  the  dependent  variable  is  this  paper  is  intention  to  choose  a  subject. 
The  corresponding  question  in  tiie  questionnaire  was:  If  you  had  to  dedde 

now,  would  you  take  (followed  the  name  of  a  subject,  such  as  Physics) 

in  your  programme  next  years?  Answers  were  given  on  a  seven  point  scale 
with  'definitely  nof  at  one  end  and  'definitely  yes'  at  tiie  other.  Figure  2 
shows  the  mean  scores  on  scales  of  all  subjects  for  girls  and  boys  separately. 

Q   ributions  GASAT         page  1^52        The  Netherlands  1992 


Since  Dutch  and  English  are  obligatory  subjects  at  school,  there  are  only  data 
for  French  and  German  as  far  as  languages  are  concerned.  The  other  subjects 
of  choice  are  Physics,  Mathematics,  Chemistry,  Biology,  Geography  and 
History.  Between  girls  and  boys  there  is  no  difference  in  mean  scores  on  the 
intention  to  choose  Mathematics,  History  and  Geography.  Boys  are  signifi- 
cantly more  intended  to  choose  Physics  and  Chemistry;  girls  are  more 
intended  to  choose  French,  Biology  and  German.  It  is  the  traditional  pattern 
with  a  striking  exception  of  Mathematics. 

A  preference  structure  at  the  basis  of  this  choise  for  subjects  was  analysed  by 
factoranalysis  with  varimax  rotation  on  the  measured  intention  to  choose  a 
subject.  Two  independent  factors  were  found  (Figure  3). 


Figure  2:  Mean  scon*  od  tiw  inteotioo  to  dioow  the  respective 
subjects  for  the  final  exams  on  a  1  to  7  scale, 
for  girls  and  boys  separately 
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Figure  3;  Factorloadlnqi  of  eight  dlff»r«nt  subi»ct«  (Infntiona 

to  chooia  ch»»»  sublcctii  on  two  independent  factori. 
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Physics,  Chemistry,  Biology  and  less  strongly  Mathematics  have  a  positive 
loading  on  the  first  factor,  ail  the  others  are  negative.  Therefore  it  is  named 
'matter-oriented'.  The  second  factor  shows  opposite  loadings,  with  the 
exception  of  Biology  that  is  positively  loaded  on  both  factors.  This  factor 
could  be  named  'people  oriented'.  From  further  correlational  analysis  it  is 
concluded  that  there  is  a  preference  structure  indeed:  preference  for  Physics 
and  Chemistry  are  indicative  for  aversion  from  French,  German,  History  and 
Geography  and  vice  versa. 

How  many  girls,  compared  to  boys,  are  intended  to  choose  Physics  and 
Mathematics?  Of  all  students  57%  answered  to  choose  physics  either  definite- 
ly or  probably.  However,  this  answer  was  given  by  70  %  of  the  boys  and  45% 
of  the  girls.  This  difference  is  significant,  but  it  is  notable  that  almost  half  of 
the  girls  is  intended  to  choose  Physics.  By  comparison  with  data  of  other 
subjects  it  appears  that  there  are  few  doubters  of  Physics:  many  students  are 
either  certain  or  not  of  their  intention.  Only  23%  is  a  doubter  of  Physics  as  a 
subject,  whereas  doubters  for  subjects  such  as  French  or  Geography  constitute 
50%  or  65%  of  the  respondents. 
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Attitude  and  subfective  norm 

The  intention  to  choose  a  subject  is  according  to  the  Fishbein  and  Ajzen 
model  determined  by  the  attitude  towards  that  subject  and  the  subjective 
norm.  The  attitude  was  measured  by  seven  point  scales  on  three  questions: 
Choosing  Physics  is  for  myself  positive /negative,  attractive/unattractive  and 
wise/unwise.  The  sumscore  of  the  three  scales  has  got  a  range  from  3  to  21; 
mean  sumscore  of  the  girls  was  12.6,  and  of  the  boys  16.0,  a  significant 
difference.  The  choice  for  Physics  is  less  positive,  attractive  and  wise  in  girls' 
eyes  than  in  boys'.  Is  this  difference  also  determined  by  a  difference  in  beliefs 
or  valued  consequences  of  choice  for  Physics? 

The  influence  of  16  consequences  related  to  choice  of  subject  were  measured. 
Factor  analysis  on  the  data  produced  four  factors,  named  'intrinsic  value', 
'extrinsic  value',  'costs',  and  a  rest  group  of  beUefs.  Three  values  are  corres- 
pondent to  the  four  discriminated  by  Ecdes.  Her  fourth  value:  image,  was 
measured  by  one  question  only  and  this  scale  felt  in  the  first  factor  because  of 
its  high  corelation  with  answers  on  the  two  scales  that  described  the  intrinsic 
value.  Figure  4  shows  mean  scores  of  boys  and  girls  on  16  scales  measuring 
beliefs  of  choice  for  Physics. 
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Boys  value  the  choice  of  Physics  more  than  girls,  because  of  the  intrinsic 
values:  they  answer  significantly  more  often  that  Physics  stays  interesting,  is 
fun  and  'suites  me'.  The  mean  score  of  boys  on  extrinsic  values  is  higher  too. 
On  the  other  hand  girls  indicate  more  often  than  boys  that  choice  of  Physics 
costs  time  and  is  difficult.  Girls  also  estimate  their  capacities  in  Physics  lower 
than  boys  do. 

Correlation  of  the  intrinsic  values,  jxtrinsic  values  and  costs  with  the  overall 
attitude  towards  Physics  is  high:  Pearson's  R  of  each  item  with  the  sumscore 
of  the  overall  attitude  ^.55.  These  beliefs  can  be  considered  as  real  compo- 
nents of  the  attitude  towards  Physics.  The  data  support  Ecdes'  hypothesis 
that  differences  in  study  choices  are  caused  by  differences  in  intrinsic  values, 
extrinsic  values  and  costs.  Of  the  rest  factor  only  the  beliefs  'has  to  do  with 
people'  and  'increases  my  general  knowledge'  correlate  significantly  with  the 
general  attitude. 

Not  only  behavioural  consequences,  but  also  normative  beliefs  determine 
intended  choices  of  subjects  according  to  Fishbein  and  Ajzen.  Next  step  in 
our  analysis  is  to  compare  data  on  the  subjective  norm.  It  is  directly  measu- 
red by  the  question  'Relevant  others  are  of  the  opinion  that  I  have  to  choose 
Physics'  (definitely  not/definitely  yes,  7  point  scale).  Twenty  one  percent  of 
the  girls  again&c  eight  percent  of  the  boys  perceive  a  negative  opinion  of 
others;  23%  girls  and  43%  boys  perceive  a  positive  opinion. 

Relevant  others  are  supposed  to  be  parents,  peers,  student  counsellor  and 
teacher.  Rgure  5  shows  mean  scores  on  the  normative  belief  questions  for 
eight  different  subjects.  As  far  as  the  choice  for  Physics  is  concerned,  the 
normative  belief  girls  have  in  average  of  all  specified  relevant  others,  is 
negative;  scores  of  the  boys  are  positive  on  the  average. 

A  causal  model 

According  to  the  theoretical  model  'attitude'  and  'subjective  norm'  are 
weighted  for  its  relative  importance.  Regression  analysis  of  these  two  compo- 
nents on  the  intention  to  choose  Physics  resxilts  in  explanation  of  82%  of 
variance  with  &  weights  of  .79  for  attitude  and  .15  for  subjective  norm.  The 
subjective  norm  appears  to  be  less  important  as  causal  factor  than  the  overall 
attitude  towards  Physics.  The  relationship  between  sex  and  intention  is  an 
indirect  one,  e.g.  via  attitude  and  subjective  norm  (Figure  6). 
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Figure  6:         Regressfon  of  attitude,  subjective  nonn  and  sex  on  Intended  choice  of  Physics 
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CONCLUSION 

Differences  in  the  choice  for  subjects  can  indeed  be  explained  by  different 
values  and  perception  of  the  consequences  of  these  choices.  Girls  are  more 
modest  in  estimating  their  own  capacities  in  science  subjects  and  they 
perceive  less  support  of  relevant  others  as  far  as  a  choice  for  science  subjects 
(Physics  in  particular)  is  concerned.  However,  weight  of  attitude  is  more 
important  than  weight  of  subjective  norm.  That  is  to  say:  if  it  is  important  to 
change  choice  of  subjects,  the  most  important  components  to  change  are 
intrinsic  and  extrinsic  values  and  perceived  costs,  including  estimation  of 
own  capacities.  A  hard  task  for  intervention  indeed. 
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THE  GENDER  G&P  IN  LEARNING  PHYSICS  CONCEPTS 


Leila  RSsanen 


Office  of  the  Equality  Ombudsman,  Helsinki,  Finland 

It  is  generally  accepted  that  the  achievement  level  of  girls 
in  physics,  especially  in  understanding  and  application  of 
scientific  concepts  is  lower  than  that  of  boys.  The  paper 
explores  the  use  of  Vygotsky's  ideas  of  how  scientific  concepts 
are  learned  at  school  in  the  context  of  physics  by  girls.  The 
need  of  relevant  everyday  experience  as  a  material  base  or 
concept  formation  as  well  as  the  amount  of  mental  wor):  required 
by  children  is  emphasized  by  Vygotsky.  This  gives  an  opportunity 
to  desl  with  the  question  of  assumed  background  knowledge  in 
physicis  teaching  and  its  variation  by  gender.  The  second  aspect 
deals  with  motivation.  Learning  physical  concepts  requires 
effort,  energy  and  time.  Existing  literature  on  social  and 
didactic  factors  which  have  an  effect  on  girls'  motivation  is 
explored.  Special  attention  is  given  to  the  importance  of  girls' 
confidence  on  her  own  learning  capacity  as  an  element  of 
motivation  and  to  various  cognitive  styles.  The  concepts  of 
affective  and  cognitive  dissonance  and  their  relation  to  gender 
in  physics  learning  is  discussed. 

Experience,  everyday  and  scientific  concepts 

The  performance  level  of  girls  in  pliysics  is  not  generally  lower 
than  that  of  boys  except  in  certain  fields.  Boys  perform  better 
than  girls  in  understanding  and  application  of  scientific  con- 
cepts, in  technical  and  in  spatial  tasks.  With  increasing  age, 
the  results  of  the  boys  improve  in  relation  to  girls  (G.  and 
L.  Erickson  1982;  Johnson  and  Murphy  1986;  Lie  and  Sjoberg 
1984;     Murphy  and  Qualter  1986). 

The  boys'  advantage  in  technical  tasks  is  attributable  to  earlier 
experience  in  using  technical  equipment.  Experience  also 
contributes  towards  success  in  tasks  requiring  spatial  configu- 
ration. (Johnson  and  Murphy  1986;  Lie  and  Sjoberh  1984;  Paulsen 
1984;  Whyte  1986).  The  performance  differences  in  school 
performance  tests  in  the  understanding  of  concepts  are  related 
to  the  contents  and  contexts  of  the  individual  tasks,  i.e.  again 
to  experience.  Even  confidence  in  one's  own  ability  to  solve 
a  certain  task  depends  on  the  familiarity  of  the  context  of 
the  task  to  the  boys  or  correspondingly  to  the  girls  (Murphy 
and  Qualter  1986). 
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In  the  following  I  will  explore  learning  of  physics  concepts 
in  the  light  of  Lev  Vygotsky's  (1962)  theory  of  learning  of 
scientific  concepts. 

Vygotsky  distinguishes  between  everyday  or  spontaneuous  concepts 
and  scientific  concepts.  Everyday  concepts  originate  in  the 
child's  personal  experience,  scientific  concepts  are  learned 
by  instruction  primarily  at  school. 

"One  might  say  that  the  development  of  the  child's  spontaneous 
concepts  proceeds  upward,  and  the  development  of  his  scientific 
concepts  downward,  to  a  more  elementary  and  concrete  level." 
(Vygotsky  1962,  108).  "As  the  two  meet  they  penetrate  and 
transform  each  other."  (Engestr&m  1987,  238) 

The  two  processes  are  closely  connected.  The  development  of 
a  spontaneous  concept  must  have  reached  a  certain  level  for 
the  child  to  be  able  to  absorb  a  related  scientific  concept. 

The  child  has  to  work  hard  to  construct  a  scientific  concept. 
In  working  its  slow  way  upward  an  everyday  concept  clears  path 
for  the  scientific  concept  and  its  downward  development.  It 
creates  a  series  of  structures  necessary  for  the  evolution  of 
a  concept's  more  primitive,  elementary  aspects,  which  give  it 
body  and  vitality.  In  this  process  the  child  becomes  for  the 
first  time  conscious  of  everyday  concepts  which  enables 
generalization  and  control  of  them.  According  to  Vygotsky  a 
system  of  scientific  concepts  do  not  enter  the  child's  mind 
from  outside  sweeping  away  existing  elementary  concepts  but 
require  a  relatively  ample  and  developed  variety  of  spontaneous 
concepts  to  become  suject  to  consciousness  and  systematization. 
(Vygotsky  1962) 

As  demonstrated  by  many  writers  girls  have  a  poorer  supply  of 
of  technical  and  other  useful  experience  and  knowledge 
applicable  in  physics  classes  (Hoffmann  and  Lehrke  1985;  Lie 
and  Sjoberg  1984;  Sorensen  1985).  Applying  Vygotsky's  theory 
we  con  conclude  that  the  quality  and  quantity  of  girls'  everyday 
concepts  in  the  area  of  "downward  development"  of  the  scientific 
concepts  in  physics  does  not  reach  to  a  level  needed  in  good 
learning  of  scientific  concepts.  This  would  leave  the  structure 
of  physical  concepts  fragmentary,  and  weaken  the  application 
and  the  generalizing  power  of  concepts. 
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The  signicance  of  imitation  in  learning 


Collaborative  imitation  and  instruction  arc  crucial  for  the 
development  of  the  child's  thinking.  The  question  is  of 
imitation  in  the  sense  that  the  child  does  not  himself  invent 
the  concept  but  tries  to  adopt  an  already  developed  concept 
by  constructing  is  her/his  mind  a  concept  that  is  the  object 
of  teaching.  (Vygotsky  1962) 

What  is  the  relation  of  "imitation",  as  used  by  Vygotsky,  to 
"memorizing" ,  which  is  said  to  be  typical  especially  of  girls? 
Vygotsky  does  not  discuss  this,  but  I  understand  it  in  the 
following  way.  With  Vygotsky,  the  learning  result  is  composed 
of  imitation  and  becoming  conscious  of  previously  adopted 
concepts  at  will  and  working  them  up.  In  "memorizing"  becoming 
conscious  of  one' s  own  thinking  and  working  it  up  remains  undone, 
the  pupil  does  not  "think  her/himself".  With  Vygotsky, 
"imitation"  is  an  active,  results-yielding  component  of  learning 
while  "memorizing"  reflects  a  passsive  attitude  towards  the 
thought  contents  to  be  adopted.  If  there  are  no  everyday 
concepts  in  the  area  required  in  thinking,  they  naturally  cannot 
be  made  conscious  or  caanot  be  worked  up.  Learning  then  depends 
on  the  skills  of  the  teacher  and  the  time  available  for  creating 
the  necessary  experiences  in  the  teaching  situation.  If  the 
teaching  of  physics  is  based  on  everyday  concepts  unknown  to 
girls,  the  "imitation"  may  become  narrowed  to  studying  of  empty 
forms,  or  "memorizing". 

Deficiencies  in  everyday  concepts  do  not  necessarily  lead  to 
memorizing.  The  pupil  may  supplement  her/his  incomplete  everyday 
concepts  by  acquiring  additional  information,  with  the  aid  of 
which  the  learning  will  be  successful.  This  presupposes  addi- 
tional work.  In  teaching  at  the  abstract  level  or  in  teaching, 
which  advances  from  theories  and  scientific  laws  "downwards" 
toward  the  phenomenon,  the  danger  is  much  greater  than  in  teach- 
ing advancing  from  phenomena  to  concepts. 


Cognitive  and  affective  conflict 


:RJC 


Vygotsky's  criteria  of  scientific  concepts  are:  They  are 
included  in  a  conceptual  system,  the  learner  is  conscious  of 
them,  and  they  are  acquired  through  instruction.  V.  V.  Davydov 
points  out  that  these  characteristics  do  not  relly  differentiate 
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the  spontaneous  and  genuine,  scientific  concepts.  Even  everyday 
concepts  may  fulfill  these  criteria.  (EngestrOm  1987,  239)  What 
then  is  the  spesific  content  of  a  scientific  concept? 

"Genuine  concept  formation  and  conceptual  thinking  «.scends  first 
from  the  perceptually  concrete  phenomena  to  th<i  substantial 
abstraction,  the  'gem  cell'  which  expresses  the  genetically 
original  inner  contradiction  of  the  system  under  scrutiny.  It 
then  proceeds  to  concrete  generalization  by  deducing  the  various 
particular  manifestations  from  this  developmental  basis. " 
(EngestrtSm  1987,  245,  referring  to  Davidov) 

In  what  way  does  a  new,  qualitatively  more  developed  concept, 
or  activity  originate  from  the  old? 

Applying  Davidov  EngestrOm  presents  a  cycle  of  expansive 
transition.  Learning  activity  starts  with  a  need  state  inside 
a  system,  in  an  explanation,  or  an  activity.  The  second  stage 
contains  an  analysis  of  the  situation  which  brings  about 
conflicting  elements  of  the  old  activity  and  leads  to  a  double 
bind.  The  third  phase  begins  with  finding  a  specific  new 
instrument  which  functions  as  a  springboard  for  breaking  the 
constraints  of  the  double  bind.  In  the  third  phase  a  modell 
is  constructed  for  a  new  activity  or  a  new  scientific  concept. 
The  remaining  two  phases  consist  of  application  and  consc  -idation 
of  the  new  activity.  (EngestrOm  1987) 

According  to  the  cultural  historical  school  the  task  of  the 
orientation  phase  of  instruction  is  to  create  a  strong  motivation 
for  learning  by  construing  a  need  state  and  a  dou'jle  bind  in 
the  mental  activity  of  the  learners  i.e.  a  cognitive  conflict. 

Bryer  et  al.  (1987)  criticize  this  view  and  state,  on  the  basis 
of  their  teaching  experience,  that  girls  avoid  intellectual 
challenges  more  often  than  boys  and  resort  to  what  is  known 
to  them.  The  barrier  to  learning  physical  concepts  in  girls 
would  thus  not  be  mere  lack  of  the  necessary  everyday  concepts, 
nor  the  absence  of  sufficiently  strong  cognitive  conflicts  in 
school  teaching,  but  the  reluctance  to  treat  the  cognitive 
conflict . 

Next  we  have  to  ask  what  "avoidance  of  intellectual  challenges" 
or  "reluctance  to  treat  the'*c6"hf lict"  mean  from  the  point  of 
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view  of  the  learning  process.  Beyer  et  al.  emphasize  the  emo- 
tionality of  the  problem-solving  situations.  A  cognitive  con- 
flict mobilizes  a  person's  emotions  and,  in  its  connection, 
one  can  speak  of  a  crisis  (also  EngstrOm).  These  unpleasant 
emotions  must  be  overcome  -  throwing  onself  into  a  conf let- 
solving  situation  means  taking  a  risk  (Beyer  et  al.  1987). 
One  must  also  be  able  to  work  so  long  and  so  efficiently  that 
a  new  concept  is  created,  a  new  model  is  found. 

Beye::  et  al .  postulate  that  the  will  to  take  a  risk  is  related 
to  learning  style,  namely  autonomy  in  learning.  (Above  119). 
They  refer  to  Fennema  and  Peterson  { 1985 ) ,  who  maintain  that 
a  person  whose  learning  style  is  characterized  by  autonomy  acts 
in  the  following  way: 

The  learner  ( 1 )  works  Independently  with  difficult  cognitive 
tasks,  (2)  chooses  Independently  a  working  method  like  this, 
(3)  is  strenuous,  and  (4)  feels  she/he  is  making  success  when 
using  this  working  method. 

According  to  Fennema  and  Peterson,  boys  more  frequently  than 
girls  develop  an  autonomous  studying  style.  Reasons  for  this 
at  two  levels  are  distinguished:  (1)  "Internal  motivation 
structure",  which  Includes  the  skills  related  to  the  subject, 
an  opinion  that  the  subject  is  useful  and  the  so-called 
attributive  style;  (2)  external  social  effects,  such  as  parents, 
peers,  media,  teaching  and  the  teacher-pupil  relationship. 
(Op.  sit.  by  Beyer  et  al.  1987) 

The  term  "learned  helplessness"  is  also  used  of  the  girls'  and 
women's  attributive  style.  The  kind  of  education,  in  which 
a  determinant  and  direct  attempt  at  mastering  the  situation 
is  reinforced,  would  lead  to  learned  helplessnesr; .  This  would 
lead  to  conflicting  deeds  and  emotions  regarding  the  Interference 
with  and  avoidance  of  situations,  problems,  etc.  { Larsen  1984) 
According  to  Larsen,  the  teaching  of  helplessness  takes  place 
at  puberty  and  after  puberty,  which  would  cause  a  reduction 
in  the  girls'  self-confid3nce  during  this  period. 

Fennema 's  and  Peterson's  definition  about  the  autonomous  learning 
style  is  descriptive  and  does  not  state  what  is  essential  in 
autonomy.  A  useful  analysis  of  the  autonomous  learning  behavior 
can  be  found  from  Erno  Lehtlnen  (1986).     He  has  presented  a 
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model  of  three  different  kinds  of  studying  style  in  mathematics. 


(1)  In  the  task-oriented  learning  style  the  learner  indepen- 
dently builds  up  an  internal  model  of  the  object  of  learning. 
When  the  teaching  starts,  the  learner  makes  the  first  rough 
outline  knowing  it  to  be  inaccurate  and  she/he  supplements  and 
corrects  it  continuously  in  the  course  of  the  teaching.  She/he 
uses  the  teacher  as  a  means  pf  learning,  having,  however, 
her /himself  assumed  the  responsibility  for  learning. 

Characteristic  of  the  second  learning  style  is  that  the  learner 
gives  the  responsibility  for  the  learning  to  the  teacher.  She/he 
expects  the  teacher  to  clarify  the  matter  so  thoroughly  that 
she/he  can  adopt  it  as  such.  Lehtinen  calls  this  the  dependence- 
oriented  learning  style.  In  my  opinion,  the  question  is  of 
"memorizing"  type  studying,  whose  affective  basis,  i.e. 
dependence,  Lehtinen  shows.  I  have  earlier  said  that 
"memorizing"  is  partly  due  to  the  lack  of  everyday  experiences 
necessary  for  the  understanding  of  the  matter.  Lehtinen  shows 
another  reason  for  memorizing,  dependence  on  the  teacher, 
learnlnci  material,  etc.  In  the  teaching  of  the  girls'  physics, 
both  of  these  factors  may  be  intertwined:  insufficiency  of 
everyday  experience  increases  dependence  on  the  teacher. 

Lehtinen  calls  the  third  learning  style  egodef ensive .  The 
learning  process  is  damaged  to  the  extent  of  being  useless 
because  of  scoredness  of  the  learning  situation.  The  pupil 
concentrates  her/his  forces  on  managing  the  social  situation. 
She/he  cannot,  for  example,  concentrate  on  learning  in  the 
presence  of  adults.  Left  alone,  the  learner  may  use  either 
of  the  above-mentioned  learning  styles. 

Creating  a  new  Gestalt,  leaning  a  new  concept,  presupposes  the 
use  of  intuition  and  imagination,  e.g.  the  use  of  analogies. 
They  are  related  to  autonomous  learning  only. 

Let  us  once  more  examine  the  task-oriented  learning  behaviour 
presented  by  Lehtinen.  It  includes  following  of  teaching,  in 
the  Vygotskyan  sense  imitation.  Already  at  the  initial  phase 
the  pupil  hastens  to  outline  in  her/his  mind  generally  the  object 
to  be  learned  as  a  whole,  to  anticipate  "what  it  is  all  about". 
When  the  teaching  progresses,  she/he  adjusts  every  new  component 
into  her/his  general  outline  and  revises  the  outline  according 
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to  the  information  contained  by  the  component.  This  process 
presupposes  both  intuition,  or  a  certain  kind  of  anticipating 
outline,  in  the  creation  of  which  imagination  and  previous 
experience  have  crucial  significance,  and  fuithermore  more 
tightly  logical  processes.  In  the  process  of  learning,  which 
is  characterized  by  uncertainty,  intuitive  outlining  has  an 
essential  significance.  Learning  can  be  regarded  as  a  step 
from  an  earlier  insufficient  concept  system  to  a  more  developed, 
reorganized  and  supplemented  system. 


Conclusion 


I  will  now  present  the  factors  affecting  the  motivation  and 
the  capacity  of  learning  physics  concepts  as  two  variables. 
The  ample  evidence  for  the  first  variable  is  not  dealt  with 
in  this  article  but  taken  for  granted. 

1)  The  first  deals  with  the  personal  significance  of  physics 
for  the  pupil.  It  is  great,  if  physics  is  needed  for  realization 
of  professional  plans.  Its  importance  may  also  emerge  from 
a  intellectual  interest  in  physics  or,  it  may  serve  the  sense 
of  masculine  identity.  The  personal  importance  of  physics  is 
weakened  if  it  is  nol  a  part  of  professional  plans  or  hobbies 
or  not  regarded  essential  for  building  up  world  view. 

2)  The  second  variable  stands  for  the  learner's  confidence  in 
her/his  own  learning  skills. 

Considering  the  effects  of  both  variables  we  get  the  following 
table: 


Table  1.  Factors  affecting  learning  capacity  of  physics  concepts 


Personal  significance  of  physics 

Great 

Small 

Confidence 
In  learning 
skills 

Strong 

1 .  Autonomous 

learning  style 

2.  Relaxed 
■    learning  style 

Poor 

3.  Affective 
conflict 

4 .  Poor  1 
motivation  | 

^CT^^ibutions  GASAT 

ERIC 


•1  4 


page  165        The  Netherlands  1992 


The  pupil's  motivation  in  the  different  combinations  can  be 
described  as  follows: 

such  pupils  are  positioned  in  square  1.  for  whom  physics  has 
a  great  personal  significance,  e.g.  they  have  a  wish  to  advance 
to  a  technical  profession  and  trust  their  learning  skills. 
These  pupils  are  likely  to  select  in  senior  secondary  school 
extensive  physics  and  they  are  mostly  boys.  This  group  also 
includes  girls  with  a  strong  trust  in  their  learning  skills. 
They  will  develop  an  autonomous  learning  style.  The  concept 
Tf  the  cognitive  conflict  of  the  cultural-historical  school 
which  arouses  a  need  to  solve  the  conflict,  is  well  suited 
to  this  group. 

Square  2.  includes  the  pupils  who  trust  that  they  learn  physics 
but  who  feel  that  thay  do  not  need  it.  If  a  girl,  she  is  not 
likely  not  to  concentrate  on  physics  very  much,  especially  in 
senior  secondary  school.  If  a  boy,  he  may  study  physics  and 
adopts  an  autonomous,  relaxed    or  indifferent  style. 

The  most  interesting  group,  from  the  point  of  our  theme  consists 
of  those  belonging  to  square  3.  who  neeed  physics  but  do  not 
trust  that  they  manage  it.  Here  are  positioned  e.g.  ^^e  senior 
secondary  school  girls  described  by  Beyer  et  al.  in  whom  the 
:Sniti^  conflict  creates  an  affctive  conflict  impeding 
learning.  On  the  one  hand  there  is  a  pressure  for  good 
performance,  on  the  other  hand  the  pupil  is  afraid  of  failure. 
The  conflict  weakens  the  resources  avaibale  for  learning. 

square  4)  comprises  the  pupils  for  whom  studying  Physics  is 
n^t  personally  important  and  who  also  believe  that  they  would 
not  make  it.  At  the  stage  where  physics  becomes  optional  the 
pupils  positioned  in  this  square  drop  it.  The  majority  of  these 
pupils  are  girls.  The  cognitive  conflict  "offered"  by  the 
teacher  does  not  arouse  motivation  in  this  group. 


Literature 


Beyer,  K. ,  Blegaa,  S.,  Olsen,  B.,  Reich,  J.  6  Vedelsby,  M.  (1988) 
Piger  og  fysik  -  og  meget  mere.  Tekster  fra  IMFUFA.  Tekst  nr. 
162.  Roskilde  Universitetscenter.  ^ 

173 

O  ,ntributions  GASAT         page  166        The  Netherlands  1992 


ERIC 


EngestrOin  Y.  (1987)  Learning  by  expanding.  An  activity- 
theoretical  approach  to  developmental  research.  Orienta-Konsultit 
Oy.  Helsinki. 

Ericksson,  G.  and  L.  (1982)  Females  and  science  achievement. 
Evidence,  explanations  and  implications.  Research  paper. 
University  of  British  Colombia.  Vancouver,  Canada.  Cited  in 
Lie,  S.  and  SJ0berg,  S.  1984. 

Fennema,  E.  &  Peterson,  P.,  L.  Autonomous  Learning  Behavior: 
A  Possible  Explanation  of  Gender-Related  Differences  in 
Mathematics.  In  Cherry-Wilkinson,  L.  &  Marret,  C.  (ed.) 
Gender-Related  Differences  in  Classroom  Interactions" .  Academic 
Press.  New  York. 

Hoffmann,  L.  &  Lehrke,  M.  (1985)  Eine  Zusammenstellung  erster 
Ergebnisse  aus  der  Querschnitterhebung  1984  tlber 
SchUlerinteressen  an  Physik  und  Technik  vom  5.  bis  10.  Schuljahr. 
Institut  ftlr  Padagogik  der  Naturwissenschaften.  Kiel. 

Johnson,  S.  Si  Murphy,  P.  (1985)  Girls  and  Physics.  Reflexions 
on  APU  survey  findings.  APU  Occasional  Paper  No. 4.  The  University 
of  Leeds  and  Kings  College.  London. 

Johnson,  S.  &  Murphy,  P.  (1985)  Girls  and  Physics.  Reflexions 
on  APU  survey  findings.  APU  Occasional  Paper  No. 4.  The  University 
of  Leeds  and  Kings  College.  London. 

Larsen,  E.  (1984)  Laert  hjelpel0shet  -  en  forklaring  pA  kvinners 
s4rbarhet  for  depresjon.  In  Anstorp,  T.,  Axelsen,  E.  & 
Ingerbretsen  (ed.):  Kvinne(p)syke.  Universitetsforlaget.  Oslo. 
57-79. 

Lehtinen  E.  (1986)  Cognitive  theory:  What  conclusion  should 
be  made  to  overcome  learning  difficulties.  Conference  paper. 
Heinola,   Finland,  25.-27.8.1986. 

Lie,  S.  &  Sj0berg,  S.  (1984)  "Myke"  jenter  i  "harde"  fag? 
Universitetsforlaget.  Lommedalen. 

Murphy,  P.  &  Qualter  A.,  (1986)  Science  for  all?  But  do  the 
Children  think  so?  In  Dahms,  M. ,  Dirkinck-Holrafeld,  L. ,  Gronbaek 
Hansen,   K.,  Kolmos,  A.  S.  Nielsen,   J.    (ed. )  Women  challenge 


O  atributions  GASAT         page  167        The  Netherlands  1992 


Technology.  Vol . I . 189-209 . 


Paulsen,  A.  (1984)  Formelle  og  konkrete  tankein0nstre  1  dansk 
gymnasiums  1.  klasse.  In  Pyslk  1  skolen.  Problemer  og 
perspektlver.  D9t  Fyslske  Instltut.  Aarhus  Unlversltet. 

S0rensen,  H.  (1985)  Differences  In  girls'  and  boys'  attitudes 
toward  science  -  a  study  among  thirteen-year-old  pupils  In 
Hvidovre/Denroark  v;ith  a  view  to  developing  strategies  for 
changes.  In  Thulstrup,  E.  (ed. )  Proceedings  on  The  Nordic 
Conference  on  Science  and  Technology  Education:  The  challenge 
ct  the  future.  Royal  Danish  School  of  Educatlon2a  Studies.  Nordic 
Center  of  the  Ince.  UNESCO. s.  327-351. 

S«rensen,  B.  A.  (1982)  Ansvarsrasjonalltet:  CXn  mdl-middeltenkning 
blant  kvlnner.  In  Holter,  H.  (ed.)  Kvlnner  1  Felleskap. 
Unlversltetsforlaget.  Oslo.  392  -  402. 

Whyte,  J.  (1986)  Girls  Into  Science  and  Technology:  The  story 
of  a  project.  Routledge  and  Kegan  Paul.  London. 

Vygotsky  L.S.  (1962)  Thought  and  Language.  The  M.  1.  T.  Press. 
Cambridge,  Massachusetts. 


/ibutions  GASAT         page  168        The  Netherlands  1992 


I  REFLECTIONS  ON  GASAT  WORK  IN 
THE  FIELD  OF  EDUCATION  AND 
SCHOOLING 


5  Access  to  engineering  education 
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A  HBWLY  FORMED  INTBGRATIIIG  EDUCATION. 
PROFESSOR  ERIK  ANDREASEN. 
COPBHHAGBN  COLLEGE  OF  ENGINBERIHG. 


The  foUowlng  factors  .otlv.ted  the  Engineering  College  of 
K^benhavns  Teknlku.  (KT)  to  develop  a  new  education  na.ed 
Export  Engineers. 

•  Danish  industry's  pronounced  deaand  for  personal  to 
step  up  efforts  in  the  export  sector. 

•  The  wish  to  utilize  the  language  qualifications  of 
graduates  fro»  the  aodern  languages  branch  of  the 
Danish  gymnasia  in  new  fields. 

The  wish  to  educate  aora  woaen  as  engineers. 

The  interest  expressed  by  the  Danish  Ministry  of 
Education    in  a  Joint  educational  initiative  involving 
KT  and  the  Copenhagen  School  of  Econoaics,  Business 
Aaainistration  and  Modern  Languages  (HHK). 

A  nUBbar  of  educational  aspects  had  to  be  considered, 

including! 

The  feasibility  of  establishing  a  coordinated  and 
Integrated    course  of  education  coBbinJ.ng  altaents 
froB  engineering  and  business  educations? 
Traditionally,  these  educations  are  very  different  in 
theories  and  aathods  in  Denaark. 

The  feasibility  of  coordinating  and  integrating  these 
eleaents  in  such  a  way  that  the  qualification  level 
attained  will  be  considerably  higher  than  that 
attainable  through  an  education  in  which  the 
engineering  and  the  business  eleaents  are  taught 
consecutively. 
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TEACHX1I6  HSTHOOS. 
The  student,  aO\  woaen,  coaes  to  the  Export  Engineer 
Education  with  a  background  froa  a  modern  language  gyanaslua. 
This  aeans  that  we  have  to  glva  '.hea  suppleaentary  courses  in 
■atheaatlcs,  physics  together  with  workshops,  which  gives 
thea  a  aore  practical  backgrourd.  This  Involves  letting  the 
students  getting  acquainted  with  the  technics:,  ^orld.  Its 
theories.  Its  aethods  and  the  way  It  Is  practlc4u. 

The  teaching  aethods  has  to  be  different  to  the  ones 
eaployed  towards  aatheaatlcal  students  because  of  the 
students  background. 

Traditional  teaching  aethods  are  eaployed  In  the  first  four 
seaesters.  20-30  students  foras  a  class.  Theories  and  aethods 
are  lectured  by  a  teacher,  and  the  students  have  to  solve 
selected  probleas  at  school  and  at  hoae.  There  are  laboratory 
work,  where  the  scientific  theories  and  aethods  are  taught 
and  practiced.  The  teachers  eaphaslze  the  wey  scientist 
works.  The  experlaental  aethod  Is  In  focus. 

We  find  It  very  laportant  to  teach  the  students  the 
differences  between  the  sciences.  The  difference  In  aethods 
used.  The  Integrated  aspect  of  the  education  aekes  this 
necessary. 

In  the  following  seaesters  we  use  a  alxture  of  tradltionel 
teaching  aethods  and  project  organized  teaching  aethods. 
Every  seaester  contains  a  project  Integrated  several  subjects 
taughw  In  the  actuel    or  previous  seaesters. 

The  project  is  interdisciplinary  and  the  subject  often 
chosen  by  the  students.  The  initiative  is  in  a  auch  higher 
degree  given  to  the  students.  They  have  co  find  relevent 
probleas,  and  to  choose  a  relevant  problea  solving  aethod(s) 
under  the  guidance  of  their  teacb«r(t). 
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In  the  project*  the  following  structure  Is  usedi 


Theory(es) 

Theory(es) 

Project 

Hethod( s) 

Hethod(s) 

Problem  States. 

Project. 

RESULTS . 

The  number  of  applicants  has  been  Increasing  since  the 
start  In  1985.  The  yearly  Intake  Is  180  students,  90  starting 
In  the  sUBsar  and  90  starting  in  th«  winter. 

Positive  feed-back  has  been  given  by  the  firms  that  are 
employing  export  engineers. 

The  process  of  readjusting  from  the  language  branch  of  a 
gy«naslUB  to  the  export  engineering  education  may  sees  as  an 
overwhelBing  experience  because  of  the  emphasis  on  science 
and  technology  but  the  applied  teaching  acthods  seeas  to  have 
been  reasonable  successfully. 
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GEHDER  AND  SCIENCE  AND  TECHNOLOGY  1992 


A  CASE  STUDY  OF  WIDENING  ACCESS  TO  CONSTRUCTION  HIGHER  EDOCATION. 


Angela  Srivastava, 
Polytechnic,  UK. 


Leeds    School    of    the    Environment,  Leeds 


Abstract . 


The  construction  industry  faces  an  increasing  national  shortage 
of  highly  qualified  construction  personnel  and  is  aware  of  "the 
effect  that  the  diminishing  teenage  population  is  going  to  have 
on  recruitment  in  the  future"  (Lighthill  Report,  1986). 

Women  make  up  only  about  one  twentieth  of  the  professional  and 
trade  workforce  in  construction.  On  Polytechnic  and  University 
construction  courses  they  form  less  than  7  and  12  %  of  students 
respectively  (Gale,  1989). 

So,  "while  this  imbalance  deprives  the  industry  of  a  great 
untapped  pool  of  talent,  it  also  deprives  women  of  rewarding 
career  opportunities  and,  moreover,  it  produces  a  built 
environment  planned,  designed  and  built  predominantly  by  males" 
(Fryer  and  Srivastava,  1991). 

The  author  has  carried  out  a  study  to  identify :- 
-the  specific  barriers  to  women  entering  construction  Higher 
Education. 

-the  culture  and  image  of  the  industry  which  is  portrayed  to 
schools.  Colleges,  careers  advisors,   teachers  and  parents. 

-the  role  of  Higher  Education  in  enhancing  the  recruitment  of 
women  and  as  a  link  between  schools  and  industry. 

The  case  for  using  qualitative  analysis  in  such  research  is  made. 
The  depth  of  insight  gained  from  such  data  collection  is 
illustrated  with  personal  accounts  given  in  face  to  face  and 
group  interviews  with  school  students,  polytechnic  staff  and 
students.  Construction  employers  and  women  in  construction. 

The  paper  will  high.light  some  common  themes  identified  in 
interviews  with  Polytechnic  staff  and  students,  industrial 
personnel  and  school  students  which  have  lead  to  the  development 
of  the  following  hypotheses  :- 

-women  face  a  variety  of  barriers  entering  male  dominated  areas, 

such  as  construction, 
-the  culture  and  image  of  construction  presents  a  barrier  to 

womens  participation. 
-Higher  education  does  not  facilitate  access  to  under-represented 

groups . 
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The  under-representation  of  women  in  construction  is  a  social 
phenomenon  and  has  to  be  related  to  social  theories.  The  concepts 
of  gender  relations  and  hegemony,  organisation  culture  and  change 
and  access  and  equal  opportunity  in  HE  were  used  to  explore  the 
hypotheses.  Marshall  (1984)  argued  that  "Western  society  is 
essentially  a  patriarchy ...  inequalities  are  reflected  in  our 
social  institutions,  in  the  distribution  of  work".  David-Krell 
(1989)  illustrated  this  stating  that  "girls  are  socialized  quite 
differently  from  boys  by  parents,  the  media,  society  and  even 
schools"  .  In  particular,  "forces  within  the  schools  tend  to  work 
against  the  sciences,  particularly  for  girls"  (UGC,  1984). 

Work  carried  out  by  the  Construction  Industry  Training  Board 
(CITB)  (1990)  illustrated  how  the  image  of  the  industry 
influenced  parents  and  their  childrens'  views  and  lack  of 
information  contributed  to  the  effect  of  steering  girls  away  from 
construction.  In  addition  Gale  (1990)  highlighted  "the  powerful 
and  essential  influence  of  gender  inclusive  curriculum  in  schools 
and  Higher  Education".  The  Chartered  Institute  of  Building  (CIOB) 
(1989)  also  recognised  that  "the  needs  of  the  industry  will  be 
met  only  if  access  to  Higher  Education  can  be  widened".  HE 
Institutions  have  "reaf f irm(ed)  the  importance  of  access  and  the 
provision  of  opportunity"  (University  Grants  Committee..  1984). 

Beechey  and  Whitelegg  (1989)  argued  that  "Despite  the  fact  that 
women  are  not  formally  precluded  from  entry  into  many  occupations 
in  contemporary  Britain,  there  is  still  a  pronounced  form  of 
division  of  the  labour  market.  That  is,  there  is  a  pronounced 
form  of  occupational  segregation".  Cockburn  (1985)  maintained 
that  scientific  and  technical  work  had  become  synonymous  with 
masculinity  and  Carter  and  Kirkup  suggested  this  gendered 
occupational  stereotyping  was  perpetuated  within  professions. 
Greed  (1991)  asserted  that  "changes  must  be  made  in  professional 
organisational  structures  to  the  advantage  of  women  in  order  to 
facilitate  the  'coming  through'  of  alternative  peopl  and 
values" . 
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METHODOLOGY 


The  research  process  involved  a  multi-method  approach  and 
included  a  case  study,  action  research  and  networking,  including 
participant  observation,  interviewing,  experimental  approaches 
and  questionnaires,  as  shown  below. 


CASE  STUDY 

POLYTECHNIC  POLICIES  AND  PRACTICES 

POLYTECHNIC  ACCESS  AND  EO  STAFF 

DEPARTMENT  POLICIES  AND  PRACTICES 

DEPARTMENT  STAFF 

COURSES 

STUDENT  DATA 

WOMEN  STUDENTS 


ACTION  RESEARCH 
WOMEN  IN  CONSTRUCTION 
SCHOOLS 

CITB,  INDUSTRY 

Fig.1  Areas  of.  investigation 

A  qualitative  approach  allowed  rich  data  to  be  collected  giving 
an  insight  into  reflective  and  retrospective  views  of 
construction  HE.  Participant  observation  within  Leeds 
Polytechnic's  Built  Environment  department  gave  an  insight  into 
the  processes,  formal  and  informal,  which  affect  the  culture  of 
the  department.  Networking  enabled  familiarisation  with 
construction,  access  and  gender  issues  locally  and  nationally. 
The  wide  variety  of  sources  of  data  and  multi-method  approach  to 
collection  gave  many  perspectives.  Questionnaire  surveys  will 
provide  a  more  comprehensive  representation  of  the  situation  with 
which  to  test  the  hypotheses. 
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RESEARCHER 


NETWORKING 
LITERATURE 
KEY  RESEARCHERS 
■ACCESS  ORGANISATIONS 
OTHER  EDUC.  INSTITUTIONS 
OTHER  DISCIPLINES 
WOMENS'  ORGANISATIONS 


Many  strategies  were  available  to  respond  more  effectively  to  the 
needs  of  women  students  by  reassessing  policies  and  practices  and 
taking  a  pro-active  approach  to  access  and  equal  opportunities. 
However,  the  Built  Environment  department  had  not  taken  the 
opportunities  open  to  them  to  be  part  of  the  access  movement. 

HIGHER                 POLICIES                   POSITIVE  WIDER 
EDUCATION  >PRACTICES  >  ACTION   >ACCESS 

Fig. 3  The  role    of  Higher  Education  in  widening  access. 
Barriers  faced  by  wowen 

Disscussions  with  women  students  and  women  construction 
professionals  revealed  that  traditional  attitudes  towards  male 
and  female  roles,  abilities  and  aspirations  resulted  in  women 
being  steered  away  from  construction  even  if  they  had  shown  an 
interest.  Perceptions  of  construction  were  found  to  be  affected 
by  the  lack  of  role  models,  such  as  female  construction 
lecturers,  students  and  professionals.  Women  were  generally  given 
fewer  opportunities  to  gain  the  right  experience  and  theii 
different  backgrounds  made  them  lacking  in  confidence  to  apply 
for  courses  for  which  they  were  qualified. 

While  women  students  had  not  known  what  career  they  did  want  they 
felt  they  did  not  want  a  traditionally  'female'  career.  Careers 
advice  given  to  many  of  the  women  students  was  on  traditional 
female  jobs  with  no  mention  of  opportunities  in  construction  and 
related  areas,  a  sort  of  blind  spot  to  the  industry. 

Some  women  students  felt  excluded  by  the  terminology  and  language 
used  by  tutors.  There  was  always  pressure  to  prove  themselves  on 
the  course  and  especially  on  placement.  Students  felt  too 
vulnerable  to  complain  about  poor  industrial  training  and  felt 
it  would  only  serve  to  isolate  them.  Perceptions  of  courses  were 
mere  positive  with  the  existence  of  role  models  such  as  women 
lecturers  and  students.  Students  felt  women  tutors  were  valuable 
in  terms  of  giving  support    and  confidence  and  for  contact  with 


<  iributions  GASAT 


The  Netherlands  1992 


difficulties  on  placement.  It  was  also  felt  that  the 
representation  of  women  on  the  staff  would  improve  the  image  of 
construction  courses. 

Interviews  with  women  construction  professionals  highlighted  the 
need  to  raise  the  profile  of  women  in  construction  and  create 
networks  of  local  support  for  women  in  the  industry. 

SOCIALISATION         KNOWLEDGE  TRADITIONAL 

WOMEN  >   >   >  OCCUPATIONAL 

EXPERIENCE  ROLE  MODELS  CHOICE 

Fig. 4  The  processes  leading  to  women's  traditional  occupational 
choice 

INTENDED  FURTHER  WORK 

Interviews  and  questionnaires  will  test  the  findings  from  the 
first  phase  of  the  research  and  will  establish  patterns  occurring 
in  construction  HE.  Experience  gained  from  the  case  study 
indicated  that  small  scale  research  methods  were  most  appropriate 
for  collecting  data  which  may  be  contain  contradictions  in  ideas 
and  perceptions  of  situations,  between  different  groups. 

Data  from  the  case  study,  interviews  and  questionnaires  will  be 
categorised  to  identify  patterns  in  resoonses .  Insight  gained 
from  thi.?  data  will  be  used  to  establis''  i'exationships  between 
the  concepts  of  hegemony,  access  and  organisation  culture  in 
construction    HE.    Statistical    analysis    of  interviews  and 

questionnaires  will  use  non-parar^etr ic  tests  and  analysis  will 
be  by  the  minitab  statistical  software  package. 


x8o 
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CULTURE  OF 
CONSTRUCTION 
I 

INSTITUTIONAL  DOMINANT 

AND  DEPARTMENTAL  >CULTURE  OF   >TRADITIONAL  STUDENT 

CULTURE  TRADITIONALISM 

Fig. 2  How  organisational  culture  affects  widening  access. 


The  role  of  Higher  Education 

HE  departments  were  seen  as  having  the  capacity  to  be  flexible, 
adopt  changes  and  develop  models  of  equality  of  opportunity  for 
women  and  men.  Discussions  with  Polytechnic  and  departmental 
staff  illustrated  the  scope  for  adopting  pro-active  policies  and 
practices  to  widen  access,   including :- 

Collection  of  data  on  student  applications,   numbers  and 

progression 

Enhancing  support,  progres.sion  and  representation  of  women 
students . 

Improving  the  recruitment  methods  and  progression  of  women  staff 
Staff  awareness  training  for  all  staff  and  specific  training  for 
admissions  tutors 

Reduction  in  irrelevant  and  excessive  maths  content 
Inclusion  of  equal  opportunities  in  management  courses. 
A  foundation  course  targeting  non-science  school  leavers 
An  access  course  feeding  into  all  Built  Environment  courses 
Use  of  modularisation  for  flexible  provision 
Working  links  with  equal  opportunities  personnel 
Use  of  Polytechnic  Credit  Accumulation  and  Transfer  Scheme 
(CATS)  and  Accreditation  of  Prior  Learning  (APL). 
Collaboration  on  initiatives  with  schools  and  industry 
Improved  recruitment  literature 

Wider  dissemination  of  course  and  careers  information. 
Incorporation  of  access  strategies  within  an  overall  strategic 
plan 

Monitoring  of  access  strategies  using  institutional  and 
departmental  data 

18G 
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FINDINGS 


gonstruction  Higher  Education  culture. 

Data  from  a  sample  of  5  Polytechnics  established  a  clear  pattern 
cf  under-representation  of  women  on  construction  courses. 


Fig.1  Representation  of  women  on  construction  courses. 

Construction,  as  a  vocational  discipline,  was  a  relative  newcomer 
to  the  professional  arena  with  strong  industrial  influences  upon 
it.  Its  traditional  nature  meant  it  was  slow  to  perceive  the  need 
for  change  and  slow  to  react  even  when  the  need  was  recognised. 
The  professional  institutions  had  introduced  initiatives  to 
encourage  women  but  these  were  low  profile,  fragmented  and  ad 
hoc . 

The  case  study  focused  on  access  and  equal  opportunities  issues. 
While  widening  access  was  a  priority  for  the  Polytechnic  the 
Built  Environment  was  one  of  the  last  to  respond  to  the  ethos  of 
widening  access.  Access  and  equal  opportunities  policies  were  not 
always  translated  into  practice.  Responses  from  managers 
suggested  f.  commitment  to  access  while  responses  from  lecturing 
staff  indicated  a  lack  of  understanding  and  a  degree  of 
apprehension  towards  widening  access.  As  Handy  (1986)  pointed  out 
even  within  organisations  culture  will  differ".  Institutional 
support  and  a  programme  of  staff  development  on  access  issues 
with  changes  implemented  through  existing  channels,  was  needed 
to  shift  the  culture. 


COURSE 


*  WOMEN  STUDENTS 


HNC/HND  Civil  Engineering 
HNC/HND  Building  Studies 
Bsc.  Building/Construction 


10.5 
6.0 
5.0 
12.5 
12.0 
12.5 


Bsc.  Quantity  Surveying 
Bsc.  Building  Surveying 
Beng .  Civil  Engineering 
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GENDER  ISSUES  IN  MASTERS  PROGRAMS 

Joan  Wolffcntpcrgcr 
Wagcnlii|ca  Agricultural  llBlrcrtlty 


During  past  decades  the  numbers  of  female  university  students  have  increased 
remarkably.  Although  female  participation  is  nearly  fifty  percent,  gender  differences 
have  not  disappeared  altogether.  In  some  beu-disciplines  the  number  of  female  students 
keeps  lagging  behind.  In  this  paper  differences  between  female  and  male  students,  and 
among  female  students  themselves  are  coniidered  a  product  of  interaction  between  agent 
and  social  system.  A  process  of  "twofold  reproduction"  Ukes  place,  in  which  university 
education  is  produced  together  with  gender.  Specialization  as  a  property  of  education 
works  out  differently  in  female  and  in  male  students;  women  are  expected  to  make  other 
choices  than  men,  when  composing  masters  programs.  Coeducation  works  out  discrimi- 
nating as  well.  In  case  of  varying  gender  minority  rates,  for  example  in  technical 
disciplines,  double  standards  are  expected.  Here  quantitative  material  on  masters 
programs  at  Wageningen  Agricultural  University  in  the  Netherlands  is  studied,  within  a 
theoretical  framework  of  'engendered  structure". 


latroductlon 

In  1982  Dutch  university  education  was  radically  restructured.  Programs  have  been 
reduced  from  six  to  four  years  and  possibilities  to  differentiate  have  increased.  Govern- 
ment expects  the  new  organization  of  tertiary  education  to  have  a  positive  influence  on 
women's  emancipation,  because  of  itt  opening  up  various  ways  to  individual  tailor-made 
combinations  of  subjects.  In  a  critical  assessment  of  government  policy  Van  Eck  and 
Veeken  (1984)  question  the  new  law's  beneficial  effects.  When  in  high  school  female 
pupils  'lag  behind',  making  gender  specific  choices,  in  university  education  this  could  be 
expected  as  well. 

In  past  decennia  at  the  Dutch  universities  the  number  of  female  students  has  increa- 
sed. Overall  figures  show  a  female  participation  rate  of  nearly  50%.  Changes  in  numbers 
are  accompanied  by  shifts  in  interest.  Did  women  show  an  unambiguous  preference  for 
alpha  and  gamma  disciplines  in  the  past,  nowadays  medicine,  biology  and  agricultural 
sciences  are  popular  as  well.  Generally  taken,  findings  on  high  school  seniors  show  that 
of  those  with  grades  in  mathematics,  physics  and  chemistry  the  proportion  of  women 
opting  for  sciences  is  as  high  as  men's.  However  for  technical  and  pure  sciences  it  is 
lower,  gender  differences  being  related  to  higher  grades  for  beta-subjects.  Moreover, 
high  school  seniors  also  differ  in  reasons  for  selecting  a  field  of  study,  females  more 
often  mention  social  motives  than  males  do  (Dtkkers  1990). 

Social  motives  play  a  part  during  and  after  university  education.  At  Wageningen 
Agricultural  University  (WAU)  female  students.  They  seem  eager  to  do  optional  courses, 
and  to  slant  their  studies  towards  the  social  sciences  (Bolt  1991;  Wolffensperger  1992). 
Once  graduated,  female  agricultural  engineers  participate  in  social  sectors  of  the  labour 
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market,  whi!e  malej  ctn  be  found  in  jobs  with  a  technical  and  economic  connoution 
(Bos-Boen  1992).  In  agricultural  tciences  gendered  choice*  seem  to  prevail. 


Theory 


Human  activities  are  products  of  a  recunive  relationship  between  agent  and  social 
system.  Individual  qualities  and  characteristics  of  a  certain  context  are  mutually 
affecting  each  other  (Giddens  1979.  1984).  The  reciprocity  relationship  between  actor 
and  context  is  a  twofold  one,  which  I  have  ateaed  'engendered  structure'  (Wolffensper- 
ger  1991).  Gendered  rules  and  resources  should  be  conceived  of  as  media  of  'twofold 
reproduction':  institutions,  and  gender  inequality  are  reproduced  simultaneously.  The 
reciprocity  of  actor  and  context  can  be  studied  at  the  level  of  'real'  activities  (between 
pupils  and  teachers),  and  at  an  abstract  level  of  institutional  features  (coeducation  and 
specialization). 

The  concept  of  engendered  structure  opens  up  possibilities  to  study  female/male 
differences  at  two  levels.  In  the  everyday  classroom  coeducation  as  a  system  property 
enables  teachers  to  differentiate  between  female  and  male  pupils;  to  apply  stereotypes 
and  to  use  double  standards.  In  technical  and  pure  sciences  classes  coeducation  leads  to 
female  minority  rates,  opening  up  possibilities  for  gender  based  stereotyping  and  double 
standards.'  Coeducation  enables  others  to  make  a  difference.  When  education  is  studied 
at  an  institutional  level,  related  to  specialization  as  e  system  property  differences  of 
female  and  male  pupils  evolve.  At  system-specific  moments  pupils  have  an  opportunity 
to  choose:  according  to  gender  stereotypes  or  not.  Specialization  enables  pupils  them- 
selves to  make  a  difference.  Both  coeducation  and  specialization  turn  out  to  have 
different  impacts  for  female  and  male  pupils. 

Elsewhere  (Wolffensperger  1992)  I  have  analyzed  female  students'  perceptions  of 
studying  at  Wageningen  Agricultural  University.  They  are  critical  of  the  contents  of 
masters  programs,  and  the  behaviour  of  lecturers.  They  feel  not  being  taken  seriously, 
being  treated  as  women  and  not  as  future  engineers  or  colleagues.  To  reduce  tension 
students  are  maximizing  free  choice  space  and  selecting  optional  courses  in  social 
sciences.  They  also  tend  to  keep  a  low  profile  or,  on  the  contrary,  to  perform  well. 
Kanter  (1977)  has  proven  performing  well  and  keeping  a  low  profile  to  be  general 
strategies,  used  for  coping  with  gendered  double  standards  and  stereotyping.  With 
increasing  minority  rates  the  use  of  double  standards  and  stereotypes  decreases,  and  so 
does  the  need  for  coping  strategies. 


Mom  Kuitar  (1977)  hM  <l«va(op*d  a  thtorx  iii«loril)r/niloocil)r  rrtlo'l,  ttatins  that  KtiviliM.  s  uid 
KhlrvtnwnU  ot  %  mlnoriljr  Und  to  bi  InUtpntxl  In  tiniit  of  toclallx  xuptid  Maviour.  Wh<n  a  minority  rate 
aurpaiMt  SSX,  thm  aoclal  procMwi  dlminWh.  Minority  coplnfitr>tof>«  m  to  maki  onmlt  InrfaibU  or  otcilUnt 
ptcfotmlnf.  Ott  (IMS)  hu  (otind  that  a  towor  •talui  ninority  «IU  lurfw,  vhmM  a  bl(har  ftatut  nOiiorltr  vlll  bMwdt 
from  It*  mcoptloAal  pofltlon. 
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In  thii  paper  the  object  of  study  will  be  the  reciprocity  relationship  between  female 
and  male  studenu'  activities  (femje  studenw  being  the  standard)  and  specialization  and 
coeducation  as  gendered  properties  of  university  education.  Following  this  theoretical 
framework,  differences  between  female  and  male  studenu  are  to  be  expected,  but  also 
between  female  students  themselves  because  of  varying  minority  rates. 

Wageoiagen  AgrlcultHral  Ualveralty  and  its  ttudeats 

In  the  Netherlands  university  education  lasts  for  four  years:  one  introductory  year  plus 
a  three  years  masters  program.  In  both  periods  students  are  allowed  to  take  one  year 
extra,  without  endangering  their  grants.  The  possibility  to  extend  studying  to  six  years, 
students  may  differ  in  period  of  studying,  and  in  number  of  hours  studied. 

Wageningen  Agricultural  University  is  unique,  because  of  its  special  relationship  to 
agriculture  -in  its  natural  and  social  context.  Since  WAU  is  a  true  hybrid  of  science  and 
technology,  pure  and  applied,  only  high  school  graduates  having  done  their  A-levels  in 
mathematics,  physics  and  chemistry  have  access.  There  are  five  one-yetr  introductory 
courses,  each  of  them  opening  up  to  several  masters  programs.  A  masters  program 
consists  of  obligatory,  a  semi  obligatory  and  optional  courses:  basic-program,  orientation 
:';..v,ram  and  free  choice  space.  A  great  differentation  in  masters  subjects  can  be 
expected,  because  of  students'  specialization  via  masters  program,  orientation  and  use  of 
free-choice  space.  The  student  population  amounts  to  6000,  43%  of  which  is  female. 
Women  and  men  are  unequally  distributed;  in  several  masters  programs  female  students 
ai    ^ily  outnumbered  by  males. 

The  gendered  reciprocity  relationship  between  students'  activities  and  specialization 
and  coeducation  will  be  studied  via  data  on  student  choices  of  masters  programs,  and  on 
the  contests  of  masters  programs,  available  at  WAU  university  administration. 

The  following  questions  are  related  to  gendered  specialization  processes:  Are  there 
differences  between  female  and  male  students  in  choices  of  masters  programs  and  of 
masters  subjects?  Do  male  students  make  use  of  free  choice  space  as  much  as  female 
students  do?  Is  there  a  difference  between  females  and  males  in  selecting  social  science 
courses? 

Related  to  gendered  coeducational  processes  are  questions  on  differences  in  hours 
studied,  numbers  of  hours  invested  in  masters  subjects  and  contenu  of  free  choice 
space,  to  be  answered  for  females/males  and  for  categories  of  females.  Performing  is 
measured  via  number  of  hours  studied,  and  hours  invested  in  masters  subjects.  Keeping 
a  low  profile  -defined  as  acting  conform  male  standards-  is  measured  via  number  of 
hours  studied  and  contents  of  free  choice  space.  1  have  divided  female  students  in  three 
categories  (based  on  female  rates  per  masters  program),  to  test  this  relationship. 
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Distrilvtloa  of  (tudcits 

An  analysis  has  been  made  of  data  on  masters  programs  and  subjects,  of  the  student 
population  graduated  from  WAU  in  September  1991.'  The  population  is  483,  192 
females  (43%)  and  290  males  (S7%),  which  is  half  of  the  proportion  of  graduates  per 
year.  In  figure  I  the  femrle  and  male  participation  in  masters  programs  is  given.' 
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Figure  I  Percentage  of  female  and  male  students  per  masters  program. 
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Female  students  are  unevenly  distributed  within  WAU,  but  during  the  past  twenty 
years  differences  in  female/male  participation  have  been  diminishing  in  most  masten 
programs  .  Only  agricultural  engineering  (L-14)  shows  a  consistently  low  participation 
of  women,  whereas  other  programs  know  a  steady  increase  of  females.  In  16  of  20 
masten  programs  female  participation  is  between  20  and  62  percent. 
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Female  rates  have  provided  t  base  for  categorizing  female  students.  Category  I 
consists  of  masters  programs  with  rates  up  to  30%,  and  covers  21%  of  the  female 
population;  category  II  consists  of  programs  with  rates  between  30-40%,  and  covers  27% 
the  female  population;  category  III  consists  of  programs  with  rates  between  40-62%,  and 
covers  25%  of  the  female  population;  category  IV  consists  of  programs  with  rates  higher 
than  62,  and  covers  27%  of  the  female  population. 


Hours  studied 

After  five  years  15%  of  the  women  and  14%  of  the  men  have  graduated.  After  six 
years  the  percenuges  are  92%  and  88%  respectively.  In  figure  2  differences  in  number 
of  hours  studied  can  be  found:  a  program  of  at  least  7500  hours  is  completed  by  56%.of 
female  students  and  male  students  this  is  46%.  Moreover  72%  of  females  and  60%  of 
males  Is  studying  at  least  1000  hours  a  year.  Females  wcrk  harder. 


Figure  2.  Number  of  hours  studied  for  female  and  male  students. 

For  the  avarage  female  and  male  student  the  difference  of  hours  studied  is  200;  of  hours 
Invested  in  masters  subjects  the  difference  Is  100.  For  of  studying  and  Investment  of 
hours  in  studying  (and  in  majors)  gender  differences  are  found:  females  students 
perform  better  than  males. 
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How  ibout  differences  among  female  students  themselves?  Here  (he  number  of  hours 
invested  is  ured  to  gather  information  on  performance  and  on  keeping  a  low  profile  for 
categories  of  female  students.  When  female  rates  increase,  the  number  of  hours  studied 
and  number  hours  invested  in  masters  subjects  (majors)  is  expected  to  decrease.  Three 
categories  of  female  students  have  been  studied,  categories  being  based  on  female 
participation  per  masters  program  (I  up  to  30%;  II  30-40%;  III  40-62%).*  An  inverse 
relationship  is  expected  between  hours  invested  and  increasing  female  minority  rates. 


1  hours  studied 

category  of  masters  programs 

row  total(%) 

I 

H 

III 

1  6620-7400 

20.0 

30.g 

42.9 

32% 

1  7401-8250 

32.5 

36.5 

24.5 

31% 

|  8251- 10820 

47.5 

32.7 

32.7 

37% 

1  column  totaKn) 

40 

52 

49 

n-l4l/100% 

Table  I.  Number  of  hours  studied  per  category  of  masters  programs 


hours  in  majors 

category  of  masters  programs 

row  total(%) 

I 

II 

III 

1200-2200 

30.0 

36.5 

32.7 

33.3% 

2201-2700 

27.5 

32.7 

38.8 

33.3% 

2701-5720 

42.5 

30.8 

28.6 

33.3% 

column  total(n) 

40 

52 

49 

n-141/100%  1 

Table  2.  Number  of  hours  invested  in  majors  per  category  of  masters  programs 

In  both  table  I  and  2  female  students  study  more  hours  and  invest  more  time  in 
majors  when  their  rates  are  low.  than  when  their  rates  are  high.  The  pattern  however  is 
not  ii  not  convincing. 

Keeping  a  low  profile,  or  acting  con^'orm  male  standards  is  measured  via  differences 
in  hours  studied  between  female  and  male  students.  When  female  rates  increase. 


*  CaKfoor  IV  hw  not  bMo  UMd  bKuiM  0»t'»  tindingi,  m  noU  1. 
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differences  in  number  of  hours  studied  and  of  hours  invested  in  majors  are  expected  to 
decrease. 


category  of 
masters  pro- 
grams 

hours  studied  | 

hours  in  majors 

women 

men 

diffe- 
rence 1 

women 

men 

diffe- 
rence 

I 

8181 

7955 

226 

2608 

2486 

122 

II 

8004 

7686 

318 

2512 

2339 

173 

III 

7763 

7760 

2418 

2401 

15 

n=m  f«m>l«=lM  nul«=190 

Table  3.  Hours  studied  and  in  hours  invested  in  majors  by  average  female  and  male 
students 


Table  3  is  ambiguous.  With  increasing  female  rates,  differences  in  hours  of  studying 
and  in  majors  between  female  and  male  students  decrease,  but  for  category  II.  As  is  the 
case  in  table  1  and  2,  category  11  disturbes  the  overal  relationship. 

Free  choice  space  aad  social  science  courses 

Differences  in  tempo  and  number  of  hours  having  been  discussed.  Here  dau  on  the 
use  of  free  choice  space  and  the  selection  of  social  science  courses  will  be  analyzed. 
In  the  use  of  free  choice  space  and  the  selection  of  social  science  courses  differences  are 
expected  for  female  and  male  students.  For  female  students  a  positive  relationship  is 
expected  of  increasing  female  participation,  and  differences  between  female  and  male 
s'.udents  in  both  cases.  Female  students  no  longer  need  to  keep  a  low  profile; 
consequently  they  are  expected  to  maximize  free  choice  space,  and  to  choose  social 
science  courses. 


category  of 
masters  programs 

maximizing  free  choice  space 

women 

men 

differences 

I 

18% 

21% 

-3% 

II 

40% 

26% 

-14%  1 

in 

25% 

26% 

-1%  1 

li=llS  ftmal«=SS  m>l«=eO 

Table  4.  Percentages  of  females  and  males  maximizing  free  choice  space 

As  is  the  case  for  numbers  of  hours  studied,  the  relationship  between  increasing 

id  ntributions  GASAT         page  189        The  Netherlands  1992 

ERIC 


femals  rates  and  maximizing  free  choice  space  (table  4)  is  hardly  convincing.  Patterns 
are  disturbed  once  again  by  students  from  masters  programs  with  female  rates  of  30- 
40%. 

selection  of  social  science  courses  hasocial  science  courses 


category  of 

masters 

programs 

social  sciences  courses  as  a  proportion  of  hours  studied 

0-5% 

>6% 

absolute 

women 

men 

women 

men 

differences 

I 

29 

82 

71 

18 

II 

53 

64 

47 

36 

■■ 

III 

45 

60 

55 

40 

•5  1 

li>US  famsltstS  maltsCO 

Table  5.  Proportion  of  hours  in  social  sciences  optional  courses,  for  students  maximiz- 
ing free  choice  space 


A  comparison  between  female  and  male  students  for  proportion  of  social  science 
courses  taken  has  been  made  for  those  who  take  up  to  5%  of  hours  studied  in  social 
science  courses,  and  for  those  who  take  over  5%.  (Here  preference  for  social  science 
courses  is  less  disturbed  -semi-obligatory  courses.)  When  the  left  and  right  side  of  table 
5  are  compared  it  becomes  clear,  that  differences  between  women  and  men  in  selecting 
social  science  courses  are  greater  when  students  have  allocated  over  6%  of  hours  studied 
to  social  science  courses.  It  seems  to  indicate  that  women  more  than  men  tend  to  use 
their  free  choice  space  for  selecting  social  science  courses. 

To  get  a  better  insight  in  individual  students'  choices,  all  WAU  courses  have  been 
categorized  according  to  cluster.  It  then  is  possible  then  to  make  comparisons  for 
students  doing  courses  within  a  certain  cluster.  WAU  is  organized  in  12  clusters, 
responsible  for  educational  programs  and  courses.  In  figure  3,  for  the  total  student 
population  (193  females  and  290  males)  percentages  doing  courses  within  a  certain 
cluster  can  be  found.  The  percentages  of  women  doing  courses  are  found  at  the  left  side, 
while  percentages  of  men  are  found  in  the  third  part  from  the  left  of  each  of  twelve 
combination-columns.  Within  most  combination-columns  diffi..-ences  between  female 
and  male  students  are  found,  due  to  gender  based  specialization. 

To  eliminate  biases  due  to  obligatory  and  semi  obligatory  courses,  additional  data  have 
been  gathered  for  those  females  and  males  maximizing  free  choice  space:  53  females, 
31%  of  the  female  population;  60  males,  23%  of  the  male  population.  Data  can  be  found 
in  the  second  and  fourth  part  of  each  combination  column. 
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In  comparing  all  females  with  those  who  maximize  free  choice  a  backfall  is  found  in 
cluster  5  (zootechnics),  8  (mathematics  and  physics)  and  10  (molecular  sciences).  Similar 
decreases  are  found  in  males. 


clusltrs 

Figure  3  Frequences  of  females  and  males,  doing  courses,  per  cluster. 


For  females  an  increase  is  found  in  social  sciences,  while  quite  a  decreas  is  found  her 
for  males.  For  males  an  increase  exisu  in  cluster  3  (plant  protection),  cluster  6 
(land  use)  and  cluster  7  (soil  sciences  add  environmental  technology).  Cluster  5  and  7 
also  show  an  increase  for  females,  be  it  less  remarkable. 


Discutdoa 

In  this  paper  research  questions  derived  from  the  reciprocity  relationship  between 
students  and  university  education  his  been  object  of  study.  Questions  on  female/male 
related  to  specialization  have  been  ansewered  positively.  Female  and  male  studenu 
behave  differently  in  choosing  masters  programs  (figure  1 )  and  masters  subjects  (f ig.3); 
in  using  free  choice  space  (table  4,  fig.3);  in  selecting  social  science  courses  (table  5, 
ng.3). 

Questions  related  to  coeducation  are  less  unequivocal.  Performing  well  has  been 
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measured  by  the  inverse  relationship  between  rates  of  female  students  per  masters 
program,  and  number  of  hours  studied.  Keeping  a  lew  profile  has  been  measured  by  the 
relationship  between  rates  of  female  students  acting  conform  male  standards  for  number 
of  hours  studied  and  maximizing  free  choice  space.  For  all  questions,  findings  are 
contradictory,  disturbed  by  deviating  data  in  category  11,  where  female  rates  are 
between  30  and  40%.  This  category  includes  several  masters  programs,  of  which  the 
students  are  well  known  for  their  political  awareness  and  critical  attitude  towards  single 
mindedness  in  science  and  technology,  among  them  Tropical  land  and  water  {LI 3)  use 
and  Environmental  sciences  (T32).  These  attributes  may  have  disturbed  the  expected 
patterns.  Altogether,  hypotheses  about  periormance  and  invisibility  need  further 
exploration. 

Finally,  the  reason  why  females  from  low-female-rate  masters  programs  who 
maximizing  free  choice  space  also  score  high  in  social  sciences  courses,  might  be  found 
in  their  being  through  with  science  and  technology.  May  be  they  drop  out  from  their 
masters  program.  When  the  extent  of  optional  choices  at  WAU  would  be  less,  those 
female  students  might  drop  out  altogether. 
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VOCATIONAL  AND  TECHNICAL  EDUCATION  IN  POLAND  WITH  PARTI- 
CULAR STRESS  ON  AGRICULTURAL  SCHOOLS 

Hanna  Ziajka    Eugenia  Malewska 
Institute  of  Agricultiral  Education, University  of  Agri- 
culture and  Technologry,  Olsztyn,  Poland 

Poland  is  one  of  the  central-east  European  countries  whe- 
?e  &  politicil,  social  and  economical  changes  have  ta- 
kln  Place  for  the  last  two  years.  Poland  "has  opened"  to 
the  Sorld.  Proprietary  relationships  have  been  changed 
grlduaUy  bufsysteStically  -  privatization  repriva- 
f^^^+i^T^  tRice  Dlace.  All  the  above  mentioned  facte  have 
IVt^  l^  ed  necelsitv  to  introduce  significant  program 
Srorl^izarionlfcSai^es  in  the  Vl'a^f tfcto?cil  ' 

system:  First  of  all  the  aims  of  1^  Se 

education  have  been  changed.  They  are  presented  in  the 
caper.  Graphic  presentation  of  educational  system  with 
.?|?li*cula?^treL  on  agricultural  ^°^°°^^Jf ^.^^f^ef^he 
qlnted  in  the  paper.  The  educational  reform  requires  the 
necessiS  oFc^a^ing  the  system  P^^f  ^^Ve'paSl^deaL 
different  types  of  schools.  Some  part  of  the  paper  tteais 
with  this  problem. 

In  Poland  education  starts  when  6-year  old  children  take 
part  in  one  year  lessons  so  called  "pre-school  educationV 
The  aim  of  these  lessons  is  to  equal  the  level  of  knowle- 
dge between  the  children  who  attended  kindergartens  and 
the  ones  who  stayed  at  home. 

Children  at  the  age  between  3  years  and  6  years  are  sup- 
posed to  spend  their  time  at  kindergartens.  The  number  of 
places  for  children  is  limited.  The  fee  for  a  kindergar- 
ten is  very  high  and  many  parents  cannot  afford  it.  Pa-  ^ 
rents  are  not  always  able  to  take  care  of  their  childrens 
intelectual  development.  They  have  fewer  problems  with 
looking  after  a  child^ s  physical  and  emotional  develop- 
ment. An  obligatory  participation  in  pre-school  educa- 
tion was  due  to  deficiency  in  intelectual  bringing  up 
children  at  their  homes. 

At  the  age  of  7  children  begin  learning  at  primary  school 
end  they  attend  it  for  8  years.  Primary  school  is  obliga- 
tory and  it  comprises  the  children  up  to  the  age  of  16-. 
Education  in  Poland  is  free  i.e.  parents  do  not  pay  for 
their  children's  learning  at  school.  Parents  buy  books 
/very  expensive/  and  a  aet  of  basic  school  equipment} 
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in  case  of  choosing  secondary  school  situated  far  from 
home,  parents  must  cover  a  very  expensive  accomodation  or 
dormitory. 

After  graduating  from  primary  school  pupils  may  further 
continue  their  education  /Pig.'-V  depending  on  their  in- 
terests, school  .grades  and  partly  on  their  parents^ finan- 
cial status. 
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Very  clever  pupils  having  good  grades  at  primary  school 
usually  take  up  learuing  at  4-year  general  secondary 
school  or  at  5-year  technical  secondary  school  with  dif- 
ferent directions.  Pupils  witl'.  lovrer  grades  on  primary 
school  certificates  usually  decide  to  contunue  learning 
at  basic  vocational  school  /3  years/  or  vocational  secon- 
dary school  /'4  years/.  Pupils  who  developed  their  inte- 
rests and  got  good  grades  at  basic  vocational  school  may 
continue  their  learning  at  3-year  technical  school. 
Graduates  from  general  secondary  school  have  got  a  very 
wide  range  of  theoretical  knowledge  but  none  professional 
preparation.  If  they  want  to  take  up  a  job  after  gradua- 
ting they  should  complete  a  ohosen  vocational  course  or 
continue  their  learning  at  post-secondary  vocational  tech- 
nical school.  Majority  of  general  secondarr  school  gradua- 
tes who  passed  the  final  egzeminations  at  their  school  de- 
cide for  further  education  at  3-year  college  or  5-year 
university  studies.  Technical  school  graduates  usually  ta- 
ke up  a  job  but  they  also  may  study  at  polytechnics  or  at 
technical  faculties  at  universities. 

In  1989/1990  totally  1  755  365  pupils  learnt  in  9  366  se- 
condary, half- secondary  and  post-secondary  schools  but  the 
majority  -  1  051  311  pupils  learnt  at  technical  schools. 
Taking  into  consideration  the  number  of  pupils  economical 
schools  took  the  second  place,  whereas  agricultural  onos 
took  the  third  place  /Tab.  1/.  Girls  dominated  most  of 
schools  /except  technical  ones/:  from  52.3^  school  girls 
in  agricultural  and  forestry  schools  up  to  95.2%  girls  in 
pupils  structure  in  medical  schools  /Tab.  1,  Pig.  2/. 
The  structure  of  pupils  is  differentiated  in  various  ty- 
pes of  schools.  In  1989/1990  girls  constituted  50.0^  of 
secondar:^  school  pupils,  76.3*  of  post-secondary  school 
pupils  and  51.3*  of  higher  school  students  and  only  37.9* 
of  pupils  at  half -secondary  schools  /Pig.  3/.  Educational 
ambitions  of  girls  are  generally  higher  then  boys.  They 
also  net  better  grades  at  entrance  egzaminations  for  se- 
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T»BIE  4. 
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The  source:  Rocznik  statyatyczny  1991,  Rus  V/arszawa 


condary  schools  and  universities.  Majority  of  boys  tend 
to  beootne  independent  very  quickly  and  take  up  a  job. 
Girls  also  dominate  in  the  structure  of  students  of  most 
higher  schools  /Tab;>  2/,.  first  of  all  at  universities 
/76.8%/,  higher  pedagogical  schools  /73.7%/,  medical  aca- 
deraies  /62.156/  and  economical  academies  /55.1%/. 

Changes  in  vocational  education  with  particular  atten- 
tion to  agricultural  education 

As  it  has  already  b^en  mentioned  above  general  and  obli- 
gatory primary  schooi  is  a  base  of  vocational  education 
in  Poland.  The  following  types  and  levels  of  agricultural 
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■PTB    2    THE  STRUCTURE  OP  VOCATIONAL  SCHOOL' S  PUPILS 
IcCORDING  TO  DIRECTIOMS  OP  EDUCATION  IN  1989/1990 

The  source:  Rocznik  atatystyczny  1991,  RUS  Warszawa, 
oTO.  calculations 

education  are  baaed  on  thia  principle: 

1.  courses  of  agricultural  training  -  elementary  level 
for  people  without  any  other  education  than  primary 
one  end  even  with  uncompleted  primary  school  /or  with 
no-agricultural  education/; 

2.  basic  agricultural  schools  -  3-year  vocational  schools 
preparing  for  all  Jobs  in  agriculture  as  well  as  for 
processing  and  service  for  a  village; 

3.  agricultural  technical  schools  -  secondary  vocational 
schools  based  on  8-year  primary  school  /then  5-year/ 
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Table  2 

Students  in  different  tjpes  of  higher  schools  in  1989/90 


Higher 

Students 

schools 

Total 
/in  thou- 
sand/ 

Women 

in  thou- 
sand 

Total; 

194.0 

51.3 

Universities 

85.3 

76.8 
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16.4 

Agricultural  Univer- 
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41.2 

Economical  Universi- 
ties 

23.6 

13.0 

55.1 

Pedagogical  Univer- 
sities 

46.1 

34.0 

73.7 

Medical  Academies 

37.5 

23.3 

62.1 

Higher  Mariner  Schools 

2.4 

0.1 

4.2 

Academies  of  Physical 
Education 

14.1 

5.2 

36.9 

Higher  Artistic 
Schools 

8.0 

4.3 

53.7 

Theological  Universi- 
ties 

5.8 

2.2 

37.9 

The  source:  Roccnik  statystyczny  1991,  OUS  Warszawa, 
om  calculations 
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or  based  on  vocational  agricultural  school  /then  3-.year/; 
they  qualify  pupils  for  taking  up  studies  or  a  job  for  a 
post  of  a  supervision  of  big  state  farms  and  cooperatives; . 
they  also  give  knowledge  necessary  for  managing  own  farm. 
The  schools  educate  in  all  agricultural  professions,  in 
agricultural  processing  and  service  for  a  village  and  .. 
agricultural  maintenance; 

3a.  agricultural  secondary  schools  and  secondary  vocatio- 
nal schools  -  intermediate  forms  between  agricultural 
technical  schools  and  general  secondary  schools  -Adth 
natural  profile.  Agricultural  secondary  school  lear- 
ning lasts  for  4  years; 

4.  post-secondary  agricultural  technical  schools  -  2-year 
schools  for  graduates  from  general  secondary  schools  - 
they  give  the  same  <focational  preparation  as  technical 
schools; 

5.  higher  agricultural  stv^dies  /engineering  or  engineering 
-mastering/  educating  in  plant  and  /separately/  animal 
production  and  specialists  in  agricultural  processing, 
agricultural  mechanization,  agricultural  building,  en- 
vironmental protection,  forestry,  fishery  and  veterina- 
ry /KVflECliJSKI  1991/. 

Agricultural  schools  of  all  levels  as  well  as  other  voca- 
tional education  are  in  recession.  It  is  the  orisia  of  the 
function  of  education,  rigid  contents  and  forms  of  educa- 
tion; it  is  the  inadequacy  towards  economical  surrounding; 
it  is  the  poverty  of  technical  and  didactic  means  at 
schools  and  universities.  Hitherto  state  policy  prefered 
urbanization  and  industralization  of  Poland  at  the  cost  of 
agriculture  and  counti^  development.  Young  people  "open" 
for  innovation,  looking  for  knowledge,  the  most  valuable 
ones  very  often  left  villages  end  decided  to  stay  in  a 
town  for  ever.  Agricultural  staff  is  prepared  for  work  in 
large  state  farms  and  productive  cooperatives.  Vocational 
schools  offer  very  narrow  vocational  preparation  and  very 
shallow  general  education.  Narrow  vocational  preparation 
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is  also  given  by  technical  schools  and  therefore  they  do 
not  educate  a  highly  qualified  and  independent  farmer  as 
well  as  a  candidate  for  a  iniversity.  Higher  schools  also 
"produce"  graduates  with  very  narrow  specialization  and 
they  do  not  meet  the  market  needs  and  the  requirements  of 
modem  economy  and  its  widely  meant  management. 
Deep  political,  social  and  economical  changes  which  have 
taken  place  in  Poland  lately,  slow  but  systematic  changes 
in  property  /privatization  and  reprivatization/  have  cau- 
sed the  necessity  of  carrying  out  principle  chances  in 
education  and  first  of  all  in  the  pvograra  of  education. 
Agricultural  education  as  a  part  of  education  system  in 
Poland  is  also  responsible  for  general  education.  The  de- 
epest changes  take  place  in  general  education  in  all  types 
of  schools.  Instead  of  detailed  programs  of  particular  su- 
bjects so  called  "minimum  programs"  are  Introduced.  It  ca- 
uses the  change  of  a  teacher's  attitude  to  school  knowled- 
ge because  he  becomes  an  author  of  the  most  part  of  the 
program  of  "his"  subject.  The  teacher's  responsibility 
for  the  level  of  knowledge  of  pupils  increases.  He  must 
include  the  above  mentioned  changes  taking  place  in  our 
country  in  the  teaching  program.  Agricultural  schools 
should  change  the  profile  of  education  and  they  must  pre- 
pare modem  farmers  instead  of  workers  for  state  and  coo- 
perative agricultural  plants.  They  are  vei-y  deep  qualita- 
tive changes  in  the  goals  of  agricultural  education. 
A  faxTier  -  a  graduate  from  agricultural  school  should  be 
well  prepared  for  organization  and  managing  a  farm,  know 
modem  productive  techniques,  principles  of  banking  and 
trade,  he  should  be  open  for  innovations  and  know  how  to 
cooperate  r/ith  other  people,  he  should  be  aware  of  ecolo- 
gy and  draw  conclusions  for  his  life  and  production,  he 
should  also  be  very  resourceful  and  understanding  his  far- 
mer, rural  and  regional  identity  /KWIEClfJSKI  1991/.  In  ma- 
ny agricultural  schools  we  may  observe  different  initiati- 
ves aiming  at  revival  of  education,  introduction  of  eoolo- 
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gical  education,  changes  of  productive  training  organiza- 
tion by  carrying  it  out  on  family  farms,  adjustment  of 
educational  program  to  regional  needs,  rebuilding  of  cul- 
tural identity  of  rural  youth,  looking  for  contacts  with 
abroad,  paying  more  attention  to  learning  foreign  langua- 
ges. 

The  Center  of  Advisory  and  Education  in  Agriculture  In 
Brwinow  near  Warsaw  plays  a  very  important  role  in  moder- 
nization of  agricultural  education.  The  Center  carries 
out  examination  of  the  state  of  agricultural  education, 
prepares  valuable  educational  equipment,  works  out  and 
introduces  new  programs  concerning  agricultural  training 
and  organizes  courses  for  instructors  of  rural  household. 
The  effect  of  the  work  of  the  Center  is  modernization  of 
the  contents  of  special  education  in  rural  household  at 
agricultural  schools  towards  its  adaptation  to  changes 
taking  place  in  farms.  Rural  household  is  an  obligatory 
subject  at  agricultural  vocational  schools  and  at  agri- 
cultural secondary  schools.  It  is  also  an  optional  svibject 
at  vocational  agricultural  schools  which  specialize  in: 
general  agriculture,  horticulture,  animal  production  and 
at  vocational  horticultural  schools  and  economical  secon- 
dary schools  which  specialize  in:  economics  and  acccnta- 
ncy  of  agricultural  enterprises.  As  it  has  already  been 
mentioned  above  girls  dominate  at  these  types  of  schools. 
It  is  necessary  to  change  the  profile  of  education  in  rural 
household  in  order  to  increase  the  number  of  hours  in  the 
following  subjects:  family  nutrition,  clothes  economy,  ta- 
king care  and  bringing  up  children,  economics  and  orgeni- 
zation  of  free  time.  It  is  due  to  the  fact  that  in  the 
structure  of  rural  women  work,  duties  devoted  to  family 
and  keeping  the  house  start  to  dominate  other  duties. 
The  Ministry  of  national  Education  and  other  ministries 
responsible  for  their  vocational  schools  pay  much  atten- 
tion to  them  and  new  tasks  of  different  types  of  vocatio- 
nal schools  which  exist  in  changing  conditions.  Modemlza- 
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tion  of  tasks  is  elso  necessary  because  of  informatics  re- 
volution. 

Higher  education,  including  agricultural  one,  should  also 
cope  with  scientific-technical  changes  especially  in  the 
field  of  biotechnology  and  agroecology  development.  We  can 
still  observe  the  lack  of  program  elasticity,  organization 
and  methodology  as  well  as  separation  of  studies  from  the 
needs  of  work  market.  Agricultural  universities  as  well  as 
vocational  secondary  schools  educate  very  narrow-minded 
specialists  who  do  not  have  a  full  recognition  in  the  pro- 
blems concerning  agricultural  economy.  The  graduates  from 
agricultural  faculties  get  one-sided  agrotechnical  educa- 
tion and  they  are  not  prepared  for  managing  a  farru  in  con- 
ditions of  market  economy.  They  have  not  got  sufficient 
knowledge  about  market  especially  concerning  marketing  at- 
titude towards  the  productive  program  on  a  farm.  The  gra- 
duates from  animal  husbandry  faculties  are  not  well  prepa- 
red in  agro technique,  agricultural  mechanization,  econo- 
mics and  enterprise  organization  as  a  whole.  Agricultural 
economists  are  not  experienced  in  productive  technique, 
marketing  and  agrobusiness. 

Long  lasting  interference  of  state  bureaucracy  in  the  pro- 
cess of  education  caused  consolidation  of  pedagogical  uni- 
formism  in  higher  education.  There  has  been  uniformity  of 
programs  and  contents  of  education  and  as  a  consequence  of 
this  there  has  been  equalization  of  diplomas  in  spite  of 
the  level  of  teaching  and  the  prestige  of  a  university.  As 
there  was  no  market  for  graduates  with  high  qualifications 
only  the  fact  of  having  a  diploma  but  not  the  level  of 
knowledge  and  ability  was  of  great  importance.  Agricultu- 
ral universities  as  well  as  other  higher  schools  have  not 
got  enough  financial  means  for:  scientific  research,  scie- 
ntific literature,  foreign  contacts  and  even  teachers* sa- 
lary. Commercialization  of  publishing  production  leads  to 
overcoming  difficult  barriers  in  publishing  the  results  of 
scientific  research  in  low-edition  publishers.  It  is  par- 
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ticularly  annoying  not  to  have  an  access  to  foreign  scie- 
ntific literature.  Young  people  become  less  interested  in 
studying^t  ifl  nox  the  way  leading  to  self-realization, 
getting  a  job  and  social  status.  The  graduates  from  hig- 
her schools  have  got  a  delayed  start  of  living  conditions 
and  profession  and  their  salary  is  often  lower  than  wages 
of  qualified  workers.  Young  people  are  much  less  interes- 
ted in  scientific-didactic  work  and  therefore  we  can  ob- 
serve the  process  of  growing  older  of  academic  teachers. 
The  above  mentioned  problems  show  the  trend  of  necessary 
changes  in    goals  of  higher  education  in  Poland.  Alterna- 
tive education  which  will  help  the  graduates  from  univer- 
sities, including  agricultural  ones,,  to  obtain  preparation 
enabling  taking  up  a  job  on  many  posts,  which  are  charac- 
terized by  similar  requirements  aad  similar  technique  end 
technology,  is  absolutely  necessary.  This  preparation  is 
to  enable  acquiring  new  qualifications  in  similar  specia- 
lizations, it  is  very  important  to  maintain  professional 
mobility  of  workers,  caused  by  mechanisms  of  market  eco- 
nomy. New  qualitative  goals  of  a  higher  school  mean  the 
enrichment  of  studies  with  technical,  ecological  and  eco- 
nomical-organizational contents  paying  attention  to  modem 
practical  solutions.  A  graduate  should  receive  em  economi- 
cal preparation  which  is  very  important  in  conditions  of 
market  competition.  Universities  should  create  in  students 
particular  features  of  personality  and  required  professio- 
nal attitudes,  including  abilities  for  creative  thinking 
and  self-activity,  initiative,  resourcefulness  and  ecolo- 
gical responsibility-  Agricultural,  animal  husbandry'  and 
economical-organizetional  advisory  will  become  a  very  im- 
portant, specialization  in  agricultural  studies. 
In  future  it  is  expected  to  introduce  some  changes  at  uni- 
versities. Including  agricultural  higher  schools,  namely 
the  restriction  of  obligatory  subjects  for  the  benefit  of 
alternative  subjects  within  the  system  of  module  studies 
organized  on  the  bapis  of  so  called  credits.  It  r/ill  be 
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in  accordance  with  the  idea  of  individualization  and  elas- 
ticity of  education  process. 

Teachers  in  the  face  of  new  goals 
The  rate  of  changes  in  different  fields  of  national  econo- 
my in  Poland,  including  agriculture,  depends  on  the  rate 
of  changes  in  vocational  education.  The  changes  in  educa- 
tion are  conditioned  by  preparation  teachers  for  proper 
performance  of  new  goals.  It  concerns  both  future  teachers 
as  well  as  the  staff  already  working  at  different  types  of 
school. 

The  most  important  tasks  for  teachers  are  as  follows: 

-  taking  care  of  continuous  bringing  up  to  date  their  ovm 
knowledge  and  the'ir  pupils 

-  being  open  for  methodological  innovations 

-  being  open  for  professional  innovations  necessary  for 
assimilation  and  application  in  future  by  graduates;  it 
will  enable  the  graduates  to  become  more  elastic  in  ado- 
ption for  the  market  needs 

-  ability  for  creating  initiative  of  pupils  as  a  feature 
necessary  in  effective  work  in  conditions  of  market  com- 
petition 

-  creating  manager  and  marketing  abilities 

-  wide  popularization  of  ecological  problems  and  natural 
environment  protection 

-  bringing  up  pupils  for  democratic  society 

-  preparing  pupils  for  active  participation  in  changing 
and  improvement  of  political  system 

-  preparing  young  generations  for  conscious  living  in  uni- 
ted Europe. 

Education  of  teachers  take  piece  on  different  levels  and 
at  different  time  depending  on  the  type  of  school  where 
future  teachers  id.ll  take  up  a  job. 

Teachers  of  professional  subjects  aro  educated  at  diffe- 
rent faculties  at  polytechnics,  agricultural  universities, 
medical  academies,  artistic  academies  and  at  economical 
academies.  The  future  teachers  get  there  essential  knowle- 
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dge  but  they  usually  get  the  pedagogical  education  at  the 
Interf acuity  Pedagogical  Institute  /e.g.  at  Poznan  Polyte- 
chnic/, at  the  Institute  ot  Agricultural  Pedagogy  /e.g. 
Main  School  of  Farming  in  Warsaw/  or  at  the  Institute  of 
Agricultural  Education  /e.g.  at  the  University  of  Agricul- 
ture and  Technology  in  Olsztyn/.  The  Institute  of  Agricul- 
tural Pedagogy  at  the  Main  School  of  Farming  in  Warsaw  and 
the  Institute  of  Agricultural  Education  in  Olsztyn  prepare 
teachers  for  professional  subjects  for  vocational  end 
technical  agricultural  schools,  at  the  Supplementary  Mas- 
ter Studies,  They  are  ?-year  extra-mural  studies  for  engi- 
neers v/ritlng  master  thesis  on  agriculturf.l  pedagogy.  It 
is  a  form  of  bringing  up  qualifications  of  teachers  being 
already  employed  at  vocational  and  technical  schools. 
Academic  teachers  get  pedagogical  qualifications  on  dida- 
ctic at  higher  school  at  the  Study  of  Pedagogical  Impro- 
vement. It  concerns  assistants  who  after  graduating  from 
the  university  take  up  a  scientific  and  didactic  work. 
At  present  there  are  not  any  significant  changes  concer- 
ning the  forms  of  teachers^ducation.  Much  stress  is  put 
on  methodological  preparation  of  teachers  for  their  new 
goals  mentioned  above. 

Professional  education  in  Poland  must  break  many  barriers 
which  come  out  from  new  aspects  of  economics,  free  working 
market,  diploma  competition  /in  future/.  It  can  be  done 
on  the  way  of  transformational  processes  but  not  revolu- 
tionary ones. 


Reference: 

KV/IEClfJSKI  Z. :  Education  for  village.  Agricultural  educa- 
tion. Manuscript.  Poznan  1991 
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I  REFLECTIONS  ON  GASAT  WORK  IN 
THE  FIELD  OF  EDUCATION  AND 
SCHOOLING 


6  Encouraging  women  to  professional 
education  and  career  development 
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CHANGING  IMAGES: 
WOMEN'S  INSTITUTES  AND  SCIENCE 

Jan  Harding,  UK,  Equal  Opportunities  Consultant. 
6,  Utiswater  Grove,  Alresford,  Hants.,  S024  9NP. 

Abstract: 

Women's  tnstHjtes  and  actence  ttoth  have  Image  problems. 
Women's  Institutes  (Wis)  have  for  years  provided  a  focus  for  rural  women  in 
Britain.  Meetings  and  Markets  are  organised  for  discusslone  and  the  selling  of 
produce.  Wis  have  been  treated  rather  dismlssively  by  other  sections  of  the 
population  and  labelled  "Jam  and  Jerusalem'.  The  National  Federation  of 
Women's  Institutes  supports  a  residential  centre  at  which  courses,  usually  in 
creative  crafts,  are  offered  to  members.  To  date,  few  science-related  courses 
have  been  included. 

The  image  of  science  as  esoteric,  remote  from  everyday  We,  and 
pursued  only  by  specialists  is  seen  by  the  science  establishment  as  legrtimizing 
governmental  under-funding.  Hence,  learned  science  societies  have  set  up  a 
•Committee  On  the  Public  Understanding  of  Science'  (COPUS)  to  change  the 
image  of  science. 

Ccllaboratio"^ri  between  COPUS  and  the  Women's  Institutes  has 
resuHed  In  an  InHlatlve  in  which  County  Wl  representatives  participated  In  a 
'seeding*  course  at  the  Wl  College  with  the  intention  of  dispersing  science- 
related  activities  into  the  programmes  of  the  local  Wis.  Course  participants 
were  also  offered  the  opportunity  to  use  their  experiences  to  gain  credits  within 
the  new  National  Vocational  Qualifications. 

Sixty  women  participated  In  the  course  and  more  than  half 
submitted  a  report  for  an  initial  qualification. 

This  paper  describes  the  development  and  content  of  the  course, 
and  evaluates  the  first  stage  of  tiie  project. 

INTRODUCTION 

Women's  Institutes  have  been  part  of  the  scene  in  rural  England  and  Wales 
since  1915.  There  are  currently  some  290,000  numbers,  belonging  to  around 
9000  local  Institutes,  which  are  organized  Into  70  County  Federations.  In 
addition,  550  Women's  Institutes'  Markets  are  held  in  local  centres  and  are 
separately  funded  and  organized. 
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Women's  Institut93  have  been  regarded,  by  non-members,  with  dismissive 
tolerance.  They  have  been  labelled  with  'Jam  and  Jerusalem',  descriptors 
arising  from  home-  made  jams  sold  in  the  Markets  and  the  traditional  singing  of 
Jerusalem  (Blake's  social  reform  poem  set  to  the  stirring  mwic  of  Parry)  at  the 
Annual  General  Meeting  of  the  Nattonal  Federatten  of  Women's  InstHutes. 

Since  1948  the  National  Federation  has  supported  a  residential  study  centre, 
Denman  College,  in  rural  Oxfordshire.  More  than  5,500  members  attend 
residential  courses  each  year.  That  the  Interest  of  members  extends  beyond 
'Jam  and  Jerusalem'  is  shown  an  analysis  of  courses  run  in  the  1991/2 
sessfon:  Art,  Antkjues  and  Photography  (39),  Craft-General  (29),  Craft-Textiles 
(30),  Food  and  Wine  (22),  Language,  Literature  and  Writing  (9),  Music  Drama 
and  Theatre  (16),  Social  Studies  (30),  Sport,  Dance,  (Health  and  Fitness  (34^ 
and  General  Education,  Science  and  Technotogy  (29).  In  the  last  category,  17 
courses  related  to  aspects  of  business,  including  the  use  of  computers,  but  only 
three  had  specific  science  content.  The  Principal  and  Management  Committee 
were  anxious  to  extend  the  coverage  of  courses  to  include  irwre  science. 

But  science  has  an  image  problem  too.  it  Is  seen  as  difficult  and  esoteric,  to  be 
pursued  only  by  the  specialist,  usually  male.  The  term  'boffin'  characterises  the 
pubKc  image  of  the  scientist.  The  'ordinary'  citizen,  especially  if  she  is  female, 
experiences  a  sense  of  distance  and  alienation  from  science. 

The  science  establishment  has  expressed  concern,  for  a  number  of  years,  over 
the  under-funding  of  science  by  the  government.  This,  they  see.  is  legitimized 
by  the  lack  of  poblk:  understanding  of,  and  support  for,  science.  Consequently, 
a  'Committee  On  the  Publk:  Understanding  of  Science'  (COPUS)  was  set  up  by 
the  learned  societies:  the  Royal  Society,  the  British  Association  (or  the 
Advancement  of  Science,  and  the  Royal  institution  of  Great  Britain,  COPUS 
makes  small  grants  available  to  persons  and  Institutions  taking  Initiatives  to 
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improve  the  public  understanding  of  science.  TTie  Royal  Society's  Education 
Officer,  Or  Jill  Nelson,  assumed  responsibility  for  coordinating  thie  work  of 
COPUS. 

Recognising  thie  alienation  of  women  from  science,  Dr  Ntelson  approactied  a 
number  of  women's  organizations,  such  as  the  Girl  Guides  Association,  and 
was  invited  to  present  the  COPtJS  case  to  the  Women's  Advisory  Group  of  yet 
another  learned  society:  the  Royal  Society  of  Arts,  Manufactures  ana 
Commerce  (RSA).  The  chair  of  the  Women's  Institutes'  Education  and  Training 
Committee,  a  member  of  this  group,  Immediately  recognised  that  fruitful 
collaboration  was  possible.  Collaboration  led  to  the  conception  of  an  Image- 
changing  process,  the  first  stage  of  which  is  described  and  evaluated  In  this 
paper. 

DEVELOPMENT  OF  AN  IDEA 

With  COPUS  providing  financial  support,  a  small  planning  group  was 
assembled,  comprising  science  educators  (all  with  experience  In  equal 
opportunities  work),  and  representatives  from  COPUS,  the  Wl  and  Denman 
College  Staff. 

The  following  plan  emerged  from  discusston:  a  'seeding'  course,  over  4  days, 
would  be  held  at  the  College.  This  wouW  not  be  on  open  offer,  but  County 
Federations  would  be  Invited  to  put  forward  the  names  and  profiles  of  three 
representatives,  one  of  whom  would  be  chosen  by  the  college.  The  criteria  for 
proposal  and  selection  were  Identified  as:  an  openness  to  science,  a 
commitment  to  organise  science-related  activities  in  their  County  Federation 
Area  following  the  course,  and  organisational  skills. 

The  objectives  of  the  course  were  as  follows:  -to  demonstrate  science  as  a 
hurnan  activity,  relevant  to  people's  everyday  lives; 

o  -J  f- 

ERJC  "butions  GASAT         page  211        The  Netherlands  1992 


-to  provide  an  enjoyable  experience  for  participants  so  that  they  would  feel 
good  about  science: 

4o  introduce^'the  kinds  of  resources  available  within  the  community  for 
science-based  acJivttles  and  to  key  participants  Into  existing  support  systems. 

These  objectives  were  set  within  the  wider  objectives  of  the  whole  initiative 
which  were: 

-to  change  the  Image  of  sdence  as  difficult  and  remote; 

-to  empower  women  by  developing  their  confidence  in  relation  to  science. 

As  the  initiative  was  developed  within  the  Women's  institute  Federations,  it 
successful,  It  would  extend  the  image  of  Women's  l.istitutes. 

Along  the  planning  process  a  representative  of  the  London  Open  Colleges 
Federation  (LOCF)  became  involved.  The  time  commitment  of  a  four  day 
course  would  qualify  M  for  accreditatton  at  ijevel  3  (a  level  equivalent  to  the 
school  leaving  qualification)  wHhin  National  Vocational  Qualifications  3.  TTie 
organisation  and  evaluation  of  follow-up  activities  with  other  Wl  members  in 
their  County  Federations  would  qualify  for  a  Level  4  qualification,  which  is  at 
Higher  Education  access  level 

The  advantage  of  this  development  would  be  the  further  empowerment  of  the 
course  participants  themselves:  the  disadvantage  would  be  the  danger  of  killing 
enjoyment  of  the  course  by  some  kind  of  terminal  test.  This  was  resolved  by 
the  declston  to  offer  the  opportunity  to  qualify  by  the  submission  of  reports,  if 
the  partkdpant  wished  to  do  so. 

The  author  eventually  assumed  the  chair  of  the  planning  group,  the 
coordination  of  the  science  units,  the  tutoring  of  one  of  the  units,  the 
presentation  of  the  course  for  accreditatton  and  the  assessment  of  participants' 
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reports. 

COMMUNICATION 

The  usual  channels  of  communication  of  tfie  Wl  were  used:  information  was 
sent  to  County  Federation  Secretaries  for  discussion  (-y  County  Executive 
Committees;  it  was  included  in  the  newsletter  which  is  sent  regularly  to  all 
county  officers;  the  course  was  featured  twice  in  'Home  and  Cour*ry'  (the  Wl 
journal  available  to  all  members  on  subscription),  and  if  was  included  In  the 
Denman  College  Course  Information  handbook  made  available  to  each  local 
Women's  Institute. 

RESPONSE 

The  response  across  the  country  was  very  uneven.  Although  participation  in  the 
course  was  at  no  cost  to  the  Wl  member,  some  County  Federations  were 
unable  to  put  fonward  the  name  of  even  one  member,  while  another  had  70 
members  prepared  to  participate.  In  the  event.  60  women  attended  the  course, 
representing  52  County  Federations. 

THE  COURSE 

The  response  was  entRled  'Science,  You  and  Everyday  Ufe'. 
H  contained  a  number  of  components: 

-  ice-breakers:  a  science  trail  around  the  grounds; 

-  hands-on  soap  bubble  extravaganza  on  the  lawn; 

-  build  a  giant  snowtlake  (In  the  bar,  after  dinner,  using  a  kit) 

-  a  first  evening  science  theatre  production: 

-  an  evening  meal  at  the  University  Department  of  continuing  education  in 
Oxford,  followed  by  a  visit  to  either  an  history  of  science  museum  or  a  hands-on 
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sdenca  centre:  -four  haU-day  science  sessions: 
-  thinking  and  planning  atiead  In  regional  groups 

In  the  science  sessions  four  themes  were  presented  by  four  tutors,  all 
experienced  adult  educators: 

-In  Tune  with  Vferatlons  -  Investigating  sound,  resonance,  electromagnetic 
vibrations,  musical  tones  and  Instruments: 

Colourful  Consequences  -  producing  and  observing  colours:  the  Importance 
of  the  observer,  the  light  failing  on  the  surface  and  the  dyes  used  to  colour  the 
surface: 

-Genes  and  Gender  -  an  enquiry  into  genes,  chromosomes,  sex,  inheritance, 
genetic  diseases  and  risk; 

-Wash  'n'  Wear  -  which  Investigated  the  properties  of  water,  detergents  and 
natural  and  synthette  fibres,  attempting  to  link  chemical  staicture  to  behavtour. 

Tlie  units  were  am  four  times  and  participants,  in  four  groups,  spent  half  a  day 
(21/2  hours)  with  each  tutor.  The  intention  with  each  unit  was  to  start  with 
everyday  experiences  familiar  especially  to  women,  to  provide  tiands-on 
investigations  which  posed,  if  possible,  a  puzzle  and  to  extend  to  big  sci&nce' 
and  social  issues.  A  tall  order  in  2i/2  hours! 

FEEDBACK,  EVALUATION  AND  DISCUSSION 
Recruitment 

The  lack  of  response  in  some  areas  may  reflect  the  problem  addressed  by  the 
course  -  neither  the  County  Federation  Otfteers  nor  Individual  members  'elt 
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sufticient  interest  in  science  to  make  a  move  towards  identifying  delegates. 

Comments  from  participants  confirmed  that  in  some  County  Federations 
communication  alMUt  the  course  did  not  reach  ordinary  memlDers.  The 
Executive  Committee  may  have  approached  individuals  who  were  thought  to  fit 


for  the  course,  if  more  than  three  responded,  a  ballot  selected  the  required 
number  to  go  fonward  to  the  college. 

Enjoyment 

Throughout  the  four  days  participants  shiowed  warm  positive  responses  to 
activities.  One  woman  commented,  to  smiling  agreement  from  others,  'If 
science  had  been  like  this  when  we  were  at  school  we  would  all  have  been 
scientists!'  It  seemed  that  the  experience  had  been  enjoyable  for  them.  This 
was  confirmed  without  exceptkin  in  responses  on  the  college  evaluatk>n  sheets 
and  in  submitted  reports.  Many  mentioned  the  science  trail  as  an  excellent 
Introductton  to  the  course.  The  most  popular  units  were  Vibratkins'  and  'colouf . 
The  omission  of  chemistry  explanations  was  the  only  change  recommended  by 
some  of  the  participants,  but  for  another  the  "Wash  "n  Wear*  unit  finally 
convinced  her  that  she  shouW  work  for  an  Open  University  degree. 

Learning 

Just  over  two  thirds  of  the  participants  (41)  submitted  a  report  for  a  LOOP 
qualification.  The  foltowing  quotations  give  a  flavour  of  what  they  said- 

'Lefa  explore  music',  although  aimed  at  8-11  year  olds,  hit  tine  right  note  for  me 
(I  thiought  1  hated  physics!)  without  being  condescending. 

I  discovered  that  each  topic  covered  clarified  some  foggy  'basics"  from  my 
sclx>oldays.  I  can  remember  struggling  in  Biology  with  cell  division  and 
chromosomes  but  the  l>elp  of  a  few  feR  strips  and  velcro  made  daylight  dawn 

We  saw  pink  elephants  and  know  why!  We  saw  rainbows  through  prisms, 
through  water,  on  mirrors  and  heard  how  they  form. 
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the  criteria.  In  ottwrs,  a  local  newsletter  was    ^ed  to  invite  members  to  apply 


(Wei  were  delighted  to  discover  the  musical  potential  of  empty  bottles  (wine 

bottles  sound  the  besti)  and  drinking  straws        the  true  fascination  lay  not  in 

the  strange  observattons  but  in  their  scientific  explanation.  Take,  for  example, 
the  pink  elephant,  seen  floating  around  the  room  by  15  ladles  who  thought  they 
were  sober  (In  «pile  o*  the  empty  bottles  of  the  morning  session).  It  was 
discovered  that  he  appeared  courtesy  of  his  friend,  the  green  elephant,  that 
everyone  had  been  staring  hard  at  for  some  time.  All  the  little  green  cells  in  the 
eye  had  ttecome  tired,  leaving  only  red  and  blue  detectors  working  and  the 
brain  saw  pink  elephant  instead  of  white  wall. 

I  learned  a  great  deal  about  the  structure  of  water  and  how  detergents  work 
and  the  molecular  structure  of  natural  and  synthette  fibres  -  me.  who  until  then 
wouM  have  thought  a  pertodic  table  was  something  to  do  with  the  Antk^ues 
Roadshow!       I  came,  I  learned  and  I  wish  to  learn  more. 

1  comprehended  far  more  than  I  dared  to  have  hoped  and  marvelled  at  the 
instructional  technique  whtoh  made  It  possible.  Of  course,  the  displays  and 
demonstratton*  were  well  thought  out  and  the  tutors  especially  ludd  and  skilled; 
but  for  me  It  was  how  our  own  participation  was  devetoped  which  made  such  a 
success  of  the  journey  of  discovery. 

The  Boating  Point  Theatre  was  a  new  experience  and  I  hope  to  encourage  my 
Federation  to  dwllenge  our  members  to  write  and  produce  a  play/lableau  with 
a  science  theme;  we  couki  indude  local  schools  as  well. 

I  was  so  elated,  that  returning  home  via  Oxford  railway  station  and  its  shop.  I 
ostentatk>usty  bought  a  copy  of  New  Scientist' ! 

On  a  personal  level  this  course  has  given  me  the  kick'  I  needed  to  start  getting 
on  with  the  rest  of  my  life.  I  am  now  making  enquiries  Into  the  possibility  of 
doing  an  access  course         with  a  view  to  doing  a  BEd. 

I  noticed  and  discussed  with  them  the  reactions  of  others  on  the  course  to  the 
different  sections.  These  observations  should  be  useful  In  planning. 

The  gathering  had  a  more  positive  attitude  towards  (sdence)  ....  than  an 
average  Wl  meeting  wouW.  Therefore  I  agree  that  a  subtle  approach  is  called 
for  at  home. 

The  Task  Ahead 

The  comments  above  reveal  that  the  course  had  personal  slgnWteance  for  some 
of  the  women:  they  were  committing  themselves  to  further  learning.  But  they 
were  also  very  serious  atxjut  spreading  their  enjoyment  of  science,  however 
recent,  to  other  members  of  the  Wl. 
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They  appreciated  the  importance  of  motivation  In  the  readiness  to  be  involved 
with  sctence  activities.  Their  own  motivations  had  been  revealed  when  some 
reported  being  intrigued  by  a  new  Idnd  of  course.  This  could  arise  from  an 
earlier  sdence  base,  now  rusty,  or  from  an  acknowledged  lack  of  one.  Others 
feU  honoured  by  being  selected  and  wanted  to  justify  this.  Many  displayed  a 
deep  commitment  to  their  County  Federation. 

Attempts  elsewhere  to  develop  confidence  in  science  with  women  has  built  on 
a  professional  base  and  over  a  longer  period  of  time  than  the  four  days  of  this 
course.  Israels&on  and  Nordell  (1990)  reported  on  three  workshops  with  pre- 
school teachers,  in  Sweden,  which  also  used  everyday  househoW  equipment 
and  experiences  as  starting  points.  The  teachers  were  encouraged  to 
Investigate  and  experiment  and  were  helped  after  each  session  to  provide 
similar  experiences  with  pre-school  children,  it  was  found  that  few  had  become 
confident  enough  to  devetop  new  work  on  their  own.  A  more  extended 
programme  was  recommended. 

Beariin  (1991)  and  Kirkwood  worked  with  Primary  and  Eariy  ChiWbood 
teachers,  in  Australia,  in  a  year-long  programme  whteh  was  reported  to  be 
particulariy  successful  In  empowering  women,  both  professionally  and 
personally.  It  used  a  'connected  teaching'  approach  whtah  "brings  together 
thinking  and  feeling,  publk:  and  private  (subjective)  knowledge,  public  and 
domestic  technologies'  In  a  gender  sensitive  context. 

it  was  stressed  to  the  Wl  course  members  that  they  were  not  expected, 
themselves,  to  reproduce  the  Investigations  offered  on  the  course  (although 
some  of  them  felt  able  to  use  bottles  and  straws  for  musical  sounds,  and  soap 
bubbles  and  experiments  with  detergents,  with  their  Institutes).  Each  member 
of  the  course  was  given  a  directory  Indexed  by  postcode,  "Science  and 

Technology  on  Your  Doorstep",  which  gave  names  and  addresses  of  persons. 
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and  their  InstKutions.  throughout  the  country,  who  had  expressed  a  readiness  to 
offer  help  with  science  activities. 

A  number  of  potential  problems  face  even  the  most  committed  course  member 
In  carrying  out  the  task  of  breaking  down  the  alienatton  from  science  felt  by 
many  Wl  members: 

■they  may  face  a  lack  of  sympathy  from  County  Executive  Offteers  (one 
woman  has  already  been  toW  by  her  County  Chair  that  the  programme  is  full  for 
the  coming  year); 

■they  can  rely  on  no  professional  or  even  cuhurat  pressure  (as  with  teacher  In- 
sen/ice  programmes)  to  motivate  members  to  be  involved  with  science 
activities; 

■the  tocal  'specialists'  may  have  little  experience  of,  or  expertise  in,  working 
with  mature  women. 

Course  participants  themselves  agreed  they  must  not  use  the  word  'science'  in 
publicity  materials,  that  activities  need  to  be  linked  with  cun-ent  Interests  of 
members,  or  to  be  spectacular  and  fun.  It  will  be  interesting  to  read  their 
reports  of  the  year  ahead. 
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ESTONIAN  BUSINESSWOHAH  '92  -  SKBTCH  OF  A  PORTRAIT 


Anne  Randner 
Viive  Krips 

Estonian  Management  Institute 

A  new  type  of  an  entrepreneur  is  entering  Estonian  busi- 
ness life:  an  independent  woman  that  for  many  reasons 
wants  to  realize  herself  outside  her  home.  A  new  client  on 
the  training  market  created  the  supply.  Estonian  Manage- 
ment Institute  was  the  first  to  start  courses  designed 
specially  for  businesswomen.  As  beginners  we  took  over 
training  programs  that  were  already  used  successfully  in 
other  countries.  However,  it  soon  became  apparent  that  not 
all  of  them  were  relevant  or  useful  for  our  businesswomen. 
So  it  was  necessary  for  us  to  find  out  what  our  client  - 
the  Estonian  businesswoman  -  is  like,  what  is  her  back- 
ground, her  earlier  experience  etc.  The  article  is  based 
on  our  findings  from  interviewing  and  testing  course  par- 
ticipants. 


The  breakthrough  in  entrepreneurship  in  Estonia  occurred 
in  late  1980s  when  private  initiative  became  legal.  As  at 
least  half  of  the  population  in  any  country  is  female  it 
is  only  natural  that  representatives  of  the  fair  sex  made 
their  entrance  into  the  business  scene. 

The  emergence  of  a  new  type  of  an  entrepreneur  created  the 
need  for  a  new  type  of  training,  aimed  to  assist  female 
entrepreneurs  in  establishing  their  own  businesses. 
Perceiving  a  gap  in  the  training  market  the  Estonian  Man- 
agement Institute  started  to  gradually  fill  it.  Our  ap- 
proach was  dictated  by  research  findings  and  statistical 
data  which  clearly  indicated  the  iitminent  threat  of  unea- 
ployment  for  women  more  than  for  men,  as  one  of  the  char- 
acteristic features  of  Estonian  labour  market  is  a  remar- 
kably great  proportion  of  well-educated  women  in  the  so- 
cial sphere  and  administrative  posts. 
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189  women  participated  in  our  courses  in  1991/92. 
Parallel  to  our  training  we  started  to  investigate  the 
needs  of  our  clients.  Already  the  first  follow-up  ques- 
tionnaire of  the  first  course  in  spring  1991  showed  that 
our  businesswomen  were  extremely  critical  about  the  pro- 
greuns  copied  almost  without  changes  from  the  people  from 
Small  Business  Development  Department  in  the  National  In- 
dustrial Board  of  Sweden  (Lagerstrom,  1991).  Based  on  ex- 
tensive research  that  show  high  correlation  between  cer- 
tain personal  characteristics  and  success  (Pickle,  Abram- 
son,  1990)  we  came  up  with  the  following  model: 

Drive  : 

Intellectual  ability  : 

Conmunicative  ability  :  \ 


Ability  to  make  decisions.: 
Conceptual  ability  : 

Knowing  one's  own  strengths  and  weaknesses  is  one  of  the 
key-points  in  making  a  good  business  plan  and  starting  a 
successful  business  according  to  the  classic  scheme. 
Therefore  we  chose  to  use  a  self -assessment  questionnaire 
in  the  first  stage  of  our  research  of  Estonian  business- 
women. The  self -assessment  questionnaire  is  also  a  cogni- 
tive model  that  includes  one  possible  basis  for  evaluating 
success;  at  the  same  time,  a  self -assessment  in  conformity 
with  reality  is  a  precondition  for  a  successful  career 


Technical  skills 


/ 


Success  of  a  busi- 
ness person 
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planning  ( Ivancevitch,  Glueck.  1986). 

Our  research  included  147  businesswomen  (out  of  189)  who 
participated  in  special  courses  for  them  in  Estonian  Man- 
agement Institute  and  who  returned  filled  questionnaires. 
The  surveyed  group  is  divided  into  age  groups  as  shown  in 
table  1  (level  of  education  is  given  as  well): 


^3  i^lqbcr  education 


so 

30 
20 
40 


Number 


X-  K  Ui^h-scboc/  edu- 
cation 


WO -mo     mi-  1950     f9Si-1960     mi -1910 
Birfh  years  - 


Table  1:  The  division  into  age  groups  and  education  level 
of  Estonian  businesswomen 

The  average  age  for  an  Estonian  businessworaan  is  37  years, 
she  most  often  has  a  business  or  technical  university 
diploma  (Tallinn  Technical  University,  54.4%  of  partici- 
pants ) . 

r\  Q  I-- 
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We  were  also  interested  in  their  family  background:  an 
overwhelming  majority  were  a  first  or  only  child  (78.6%), 
carae  from  bigger  towns  (Tallinn,  Tartu,  Parnu)  and  their 
parents  were  white-collar  workers  (69.9%).  Only  23.8%  of 
respondents  had  earlier  experience  in  business  or  manage- 
ment. 

Our  test  included  3  groups  of  questions: 

-  abilities? 

-  values; 

-  willingness  to  work  with  people; 

Here  are  some  initial  results  of  our  research: 

1.  Abilities 

1.1.  Verbal  ability 

Estonian  businesswoman  thinks  she  conmunicates  rather  well 
in  normal  (peaceful)  situations  and  she  can  convince  her 
partners  in  what  she  thinks  is  right.  In  negotiations  she 
usually  reaches  an  agreement  or  can  at  least  bring  differ- 
ent parties  closer  to  an  agreement,  in  extreme  situations 
she  often  loses  her  head  and  is  sorry  for  that  later  on. 

1.2.  social  abilities 

Our  businesswoman  conmunicates  naturally  and  freely  in 
social  situations.   Contacts  with  people  who  turn  to  her 
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for  information  or  service  are  easy. 

Estonian  businesswomen's  ability  to  tolerate  criticism  of 
herself  or  her  companies  is  rather  low  in  their  own  opin- 
ion. 

1.3.  Humeral- logistic  abilities 

As  roost  of  Estonian  businesswomen  have  higher  business- 
technical  education  it  is  no  wonder  they  consider  them- 
selves competent  enough  to  handle  quantitative  data;  they 
can  gather,  process  and  present  it.  They  are  also  rather 
convinced  they  can  use  their  analytical  mind  to  analyse 
and  solve  problems  that  arise  in  the  work  of  the  company. 
We  think  that  this  as-^ect  of  our  women's  self -assessment 
should  be  further  researched  as  practice  shows  that  com- 
panies of  Estonian  women  are  usually  (almost  98%)  small 
both  by  turnover  and  number  of  employees,  but  at  the  same 
time  they  buy  bookkeeping  services,  finding  It  too  diffi- 
cult to  do  by  themselves. 

1.4.  Creative  abilities 

Estonian  women  do  not  estimate  their  ability  to  create  new 
ideas  and  programs  to  be  very  high:  they  tend  to  turn 
rather  to  traditional  fields  like  service,  small  retail 
trade,  handicrafts,  and  frequently  combine  work  with  a 
hobby  (e.g.  selling  self-made  items).  At  the  same  time  our 
women  are  quite  convinced  that  they  can  mix  known  elements 
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in  a  new  way  should  that  become  necessary  or  possible. 
1.5.  Managerial  abilities 

Estonian  women  do  not  think  too  highly  of  their  knowledge 
of  organizational  plamning  and  managing  a  compimy.  There- 
fore it  is  no  wonder  that  their  companies  are  small  (as 
mentioned  earlier)  and  have  a  simple  structure  (mostly 
one-woman  firm  or  family  company).  When  the  company  starts 
to  grow  -  amd  they  lose  personal  control  -  women  order 
organizational  programs  and  projects  from  prominent  con- 
sultants, who  more  often  thain  not  are  men  (and  whom  they 
trust  more  than  female  consultaints  t ) .  At  the  saiue  time 
Estoniim  women  consider  their  ability  to  make  dcc:isions 
sufficient,  and  readiness  to  carry  out  and  answer  for  made 
decisions  even  very  high  (fre(iuently  it  becomes  a  burden). 

2.  Values 

The  Estonian  businesswoman  values  her  independence  very 
highly  -  that  is,  the  possibility  to  determine  herself  the 
content  and  cheu'acter  of  her  work.  It  is  also  extremely 
important  for  her  to  have  a  secure  job,  and  to  receive 
deserved  and  visible  recognition  for  her  work  (both  finan- 
cial and  moral,  but  financial  is  more  important) .  The  sup- 
port of  people  close  to  her  (usually  a  husband,  but  also 
friends)  is  important  for  a  businesswoman  ("Will  I  suc- 
ceed? What  will  others  think  of  me  if  my  business  fails?" 
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are  questions  that  in  too  many  cases  have  stopped  women 
from  carrying  out  their  ideas  in  practice:  1/3  of  our 
course  participants  have  registered  their  company  but  are 
not  active  in  business).  Almost  84%  of  respondents  said 
that  the  main  reason  for  starting  their  ovm  business  -  be- 
sides the  threat  of  unemployment  -  was  their  unwillingness 
to  take  orders  from  others.  Women  also  want  to  have  more 
flexibility  in  planning  their  working  hours:  60%  of  women 
have  given  up  fixed-hour  jobs  of  a  civil  servant.  But  a 
really  high  priority  for  our  women  is  their  time  outside 
their  work.  Therefore  they  want  their  courses  to  include 
vitally  important  matters  and  hate  it  when  there  is  only 
"water"  there;  i.e.  a  course  is  not  merely  a  place  for  new 
contacts  (as  it  is  often  for  men)  but  it  has  to  help  then 
in  practical  matters  the  next  day  already. 

3.  Willingness  to  Work  with  People 

It  is  important  for  women  to  feel  support  for  their  idea« 
and  activities.  But  as  they  are  u..nally  just  beginners  in 
business  their  contacts  are  not  very  widespread.  However, 
with  existing  contacts  they  plan  long-term  cooperation. 
Our  businesswomen  are  generally  dispassionate  about  "club" 
activities  (housework  and  family  demand  the  tiae  left  over 
from  office).  The  fact  that  a  number  of  course-  partici- 
pants checked  "hope  to  make  new  contacts  for  developing  my 
business  activities"  as  one  (but  not  the  most  important) 
reasons   for  ccming  is  also  an  indicator  of  their  great 
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dissatisfaction  with  such  possibilities  otherwise. 


* 


* 


* 


* 


* 


SunHnary: 

1.  An  Estonian  businesswoman  Is,  as  a  rule,  more  calculat- 
ing, weighs  her  prospects  ceurefully,  attaches  great  sig- 
nificance to  others'  opinions  (Will  I  ever  be  successful? 
What  if  I  fall?). 

There  are  a  few  highly  successful  ladles  in  Estonia  that 
have  made  a  glorious  start  in  every  respect  (volume  of 
turnover ,  number  of  employees  and  share  of  the  market ) . 
However,  these  are  extremely  rare  cases. 

2.  An  Estonian  female  entrepreneur  enters  the  business 
field  at  a  relatively  mature  age  (those  starting  in  their 
forties  axe  not  Inf re<iuent/\mconinon ) . 

3.  An  Estonian  businesswoman  is  more  down-to-earth  and 
realistic  in  evaluating  business  ideas  than  her  male 
colleague. 

As  the  study  of  Estonian  businesswc»)en  is  only  in  its 
beginning  we  tMnJc  that  there  are  to  be  many  Interesting 
finds  in  the  future. 
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PosiUve  action  to  encourage  women  returners  to  follow  higher  education 
courses  in  computing:  A  case  siuay 

Author:Diana  Thompson 

Institute:University  of  Wolverhampton 

niis  paper  considers  the  ttasons  behind  the  f»«  that  Awe  is  a  '*|«tively^l  juml^ 
of  women  entering  higher  .education  courses  in  Computing  "J«cs  °n 'o 

Introduction 

Figures  for  admissions  to  Polytechnics  in  England  and  Wales  show  that  the  percentage 
of  women  admitted  to  Computer  Studies  degree  courses  has  risen  slightly  in  the  last 
three  years  to  a  figure  of  22%  in  1991. '  Figures  produced  by  UCCA  for  University 
admissions  to  Computer  Studies  degree  courses  show  that  the  percentage  of  women 
entering  these  degree  courses  has  shown  a  similar  small  increase  over  the  last  four 
years  (1987/88  1 1%  of  the  admissions  were  women.  1988/89  12.6%  were  women  and 
in  1990/91  13.6%  were  women)^ 

Statistics  for  admissions  in  1990/91  for  all  courses  (both  degree  and  HND.  full  and 
part-time)  at  the  University  of  Wolverhampton  show  that  overall  the  University  has  an 
even  distribuUon  of  female  and  male  students.  However  in  the  School  of  Computing 
only  12%  of  all  full  time  admissions  were  female  with  only  10%  of  students  being  over 
30  years  of  age. ' 

As  a  result  of  these  statistics,  the  School  of  Computing  at  the  University  of 
Wolverhampton  set  up  a  "Women  Into  Computing"  section.  The  aim  of  the  section  is 
to  encourage  both  school  girts  and  "'omen  returners  to  looV  positively  at  careers  and 
courses  in  Computing.  Several  three  day  courses  have  'veen  held  for  both  mature 
women  retumers  and  school  girls  to  provide  an  introduction  to  different  aspccuof 
computing  and  provide  general  careers  infomiation.  * 

I,  was  decided  however,  to  take  this  policy  o,*  step  further  and  provide  a  well  defined 
path  for  women  returners  which  would  eventually  culminate  in  them  obuining  «> 
H  N  D  in  Computing.  It  would  then  be  possible  for  them  to  transfer  to  the  third  year  of 
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the  degree  course  if  they  wished  to  gain  funher  academic  qualifications.  In  fact  this 
policy  was  part  of  an  overall  University  of  Wolverhampton  policy  to  increase  the 
number  of  students  entering  courses  from  certain  categories  in  the  community.  The 
University's  mission  statement  declares  "The  University  is  dedicated  to  the  extension 
of  access,  to  becoming  an  even  more  open  institution  and  in  aiding  the  movement 
towards  a  30%  panicipation  rate  for  Higher  Education  in  Britain  on  as  shon  a  time 
scale  as  possible". 

Problems  to  b«  Addressed 

The  main  problems  in  increasing  the  number  of  Women  returners  who  successfully  enter 
and  complete  HND  Computing  Courses  aie;- 

i)  Lack  of  confidence  on  the  pan  of  women  remmers  regarding  their  ability  to  be 
successful  in  the  field  of  Computing.  * 

ii)  Lack  of  formal  qualifications  i.e.  'O'  levels  and  'A'  levels. 

iii)  Lack  of  confidence  on  the  pan  of  women  returners  regarding  their  ability  to 
study  at  an  academic  level  alongside  18  year  olds.  In  fact  most  18  year  olds 
have  come  through  an  education  system  which  has  now  become  much  mote 
computer  orientated.  Information  Technology  forms  pan  of  most  subject 
syllabuses  in  the  National  Cuniculum  and  school  children  accept  the  use  of 
computers.  This  means  in  turn  much  of  the  technology  associated  with 
computers  is  familiar  to  18  year  olds  and  this  exacerbates  the  lack  of 
confidence  on  the  part  of  women  returners. 

iv)  Family  commitments,  young  children,  children  at  school  and  the  associated 
guilt  and  lack  of  support  provided  by  the  family* 

v)  Lack  of  knowledge  of  ho  v  to  go  about  obtaining  information  about  entry  onto 
Higher  Education  courses. 

vi)  Sudden  changes  in  circumstance  ic  family  illness,  family  moves,  divorce  etc. 

Responses  to  these  nnthlems  at  the  University  of  Wolverhampton 

The  'Women  into  Computing'  section  decided  that  the  following  plan  would  alleviate 

the  problems  described  above  or  at  least  go  some  way  to  doing  so.  Three  day 
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introductory  courses  could  still  be  used,  but  special  c«re  would  be  taken  to  identify 
those  participants  who  wished  to  enter  higher  education  and  follow  a  computing  course. 
Every  June/July  a  six  week  course  would  be  run  after  the  full  dme  University  students 
had  finished  their  studies  to  enable  suitable  candidates  to  complete  two 
modules  based  on  the  HND  in  Computing.  The  two  modules  are; 

Introduction  to  Information  Technology 

The  aims  of  this  module  are  that  the  student  should;- 

1)  Understand  the  basic  concepts  of  Computer  Technology. 

2)  Be  familiar  with  a  range  of  Information  Technology. 

3)  Be  able  to  evaluate  a  range  of  computer  hardware  &  software. 

4)  Develop  skill  in  the  use  of  a  range  of  standard  software  packages. 

5)  Develop  oral  and  written  presentation  techniques. 

Development  of  Computer  Study  Skills 

The  aims  of  this  module  are  that  the  student  should;- 

1)  Develop  confidence  in  handling,  evaluating  and  communicating  information,  to 
lead  to  the  production  of  portfolios  and  the  preparation  for  interviews. 

2)  Develop  an  awareness  of  the  role  of  data  processing  in  supplying  the 
information  requirements  of  an  organisation. 

3)  Appreciate  the  basic  techniques  used  in  handling  and  processing  data  and  the 
roles  of  data  processing  personnel  within  an  organisation. 

4)  Develop  her  knowledge-base  in  mathematics. 

5)  Develop  transferable  skills  using  mathematical  techniques  in  the  context  of  IT 
and  business  problems. 

It  was  planned  to  select  20  women  to  attend  each  six  week  course  with  one  or  two 
lecturers  supervising  at  any  time.  The  course  was  to  be  timed  so  that  the  local  school 
were  not  on  holiday  and  crsche  facilities  were  available  for  younger  children  .  The 
timing  of  the  course  was  10  am  -  2.45  pm  with  lunch  from  12  -  12.45.  It  was 
anticipated  that  funding  might  be  obtained  from  the  European  Social  Fund. 

It  was  then  envisaged  that  as  part  of  the  second  module,  the  participants  would  write  in 
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extended  C.V.  which  at  the  University  of  Wolverhampton  is  known  as  a  portfolio.  The 
aim  of  the  portfolio  is  to  allow  applicants  to  document  the  relevant  skills  techniques 
and  abilities  which  they  have  developed  through  their  experience  of  life,  work, 
pastimes  and  courses,  thus  allowing  an  assessment  of  prior  learning. 

When  the  portfolio  is  assessed  the  admissions  tutor  looks  for;- 

a)  Evidence  of  the  ability  to  learn  by  various  nscans  eg  books,  manuals,  informal 
discussions,  presentations  etc. 

b)  The  application  of  learning  to  solving  different  problems. 

c)  The  ability  to  communicate  by  written  work  ie  reports,  essays,  manuals, 
minutes/agenda. 

d)  The  ability  to  be  self-critical  and  draw  conclusions. 

e)  The  ability  to  cope  with  symbolic  abstraction. 

f)  The  development  of  self  management  eg  planning,  meeting  deadlines  and 
coping  with  change. 

The  admissions  tutor  also  interviews  candidates  who  have  prepared  a  portfolio  when 
funher  assessment  of  suitability  for  the  HMD  course  is  made.  The  fmal  element  of  the 
plan  was  that  extra  guidance  was  to  be  given  to  the  students  who  entered  the  HND  via 
the  'Women  into  Computing'  path.  This  was  to  involve  careful  consideration  of 
timetables  to  fit  in  with  family  commitments  and  also  extra  counselling.  The  smdents 
were  also  to  be  carefully  monitored  by  means  of  questionnaires  and  interviews  to 
ascertain  their  problems  and  how  they  were  progressing  in  general. 

Consideration  of  the  plan  after  the  first  year 

Two  three  day  introductory  courses  were  held  in  September  1990  and  December  1990. 
The  first  for  40  students  and  the  second  for  20  students.  The  fact  that  two  courses  were 
held  was  the  direct  result  of  overwhelming  demand. 

The  longer  six  week  introductory  course  was  mentioned  at  both  these  courses  and  an 
advertisement  for  the  six  week  course  was  also  placed  in  the  local  free  paper.  Again 
the  demand  was  overwhelming,  over  100  people  applied  for  places.  Interviews  were 
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conducted  and  after  much  consideration  20  applicants  were  selected.  The  range  of  their 
previous  academic  experience  varied  considerably  from  a  degree  in  an  Arts  subject  to 
no  formal  qualifications  at  all.  European  social  funding  was  at  last  forthcoming  and 
covered  45%  of  the  costs. 

In  the  first  week  only  one  of  the  two  modules  was  studied  ('Introduction  to  Information 
Technology')  as  it  was  considered  imperative  to  totally  immerse  the  students  in  actual 
'hands  on'  computer  experience  as  soon  as  they  started  the  co^irsc.  Two  very  experi- 
enced lecturers  were  at  hand  at  all  times  to  help  the  students  and  provide 
encouragement.  The  module  was  not  taught  by  lectures,  there  is  a  specially  designed 
course  booklet  with  student  exercises.  Assessments  were  carried  ou.t  at  regular 
intervals,  some  individual  and  some  group  assessments.  There  was  no  end-of-module 
examination. 

The  assessments  werc;- 
Wordprocessing  and  MSDOS  -  individual  assessment 
Foxbase  ) 

Supetcalc      )        group  assessments 

The  first  few  days  were  very  traumatic  for  most  of  the  participants.  Many  found  it  very 
difficult  to  think  academically  for  such  a  long  period-others  found  working  on  the 
keyboard  difficult.  These  problems  needed  very  careful  handling  on  the  part  of  the 
lecturere  and  the  Course  Leader,  listening  to  worries,  calming  anxieties  etc.  By  the  end 
of  the  first  week  all  the  participants  were  more  relaxed  and  most  felt  they  could 
complete  the  course.  One  student  was  having  trouble  because  English  was  not  her 
native  language  and  others  felt  that  perhaps  the  academic  content  was  higher  than  they 
were  capable  of  achieving. 

In  the  second  week  the  two  modules  were  studied  side  by  side,  one  in  the  morning  and 
one  in  the  afternoon.  The  introduction  to  mathematics  was  taught  by  means  of  lectures 
and  course  booklets  as  was  the  data  processing  material.  There  were  several 
assessments  including  an  individual  maths  assessment  and  a  group  assessment  for  datt 
processing.   (This  took  the  form  of  a  presentation) 
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As  the  weeks  passed,  the  student::  became  much  more  confident  although  some  still  felt 
that  perhaps  they  would  not  be  able  to  fmish  the  course.  If  assessments  were  not 
successfully  completed  then  it  was  possible  to  retake  that  particular  element  at  a  later 
date  in  accordance  with  normal  procedure  on  an  HND  course. 

The  skills  and  abilities  of  the  students  developed  rapidly  and  by  the  fifth  week  it  was 
clear  that  the  majority  of  the  students  would  successfully  complete  the  course. 

In  the  last  week  of  the  course  attention  was  turned  to  portfolio  writing  and  interview 
techniques.  Most  of  the  students  had  a  good  idea  of  where  their  future  plans  lay.  Some 
were  hoping  to  gain  entry  directly  onto  the  HND,  others  felt  that  even  though  they  had 
successfully  completed  the  course  they  wanted  another  year  in  Further  Education  on  an 
Access  Course  before  coming  into  Higher  Education.  The  final  group  hoped  to  go 
straight  on  to  a  job  or  to  run  their  own  or  a  family  business. 

After  six  weeks,  19  of  the  20  students  had  successfully  completed  the  course.  The  one 
student  who  dropped  out  had  done  so  because  of  family  illness. 

Five  students  applied,  with  the  aid  of  their  portfolio,  for  the  HND  in  Computing  (full 
time)  and  two  for  the  part  time  course.  They  were  interviewed  by  the  HND  Course 
Leader  and  the  Course  Leader  for  the  six  week  course  and  all  given  places. 

The  Course  Leader  of  the  HND  made  every  effort  to  consider  their  individual  needs  (eg 
several  were  single  parent  families  with  school  age  children)  in  planning  in  which 
tutorial  groups  they  should  be  placed.  The  part  time  students  were  also  allowed  to 
attend  modules  with  the  full  time  students  rather  than  with  students  who  had  day 
release  as  this  tneant  they  had  more  hours  of  'class  contact'.  The  Course  Leader  for  the 
HND  (and  her  deputy)  had  taught  on  the  six  week  course  and  so  were  very  sympathetic 
to  the  needs  of  the  students.  The  Course  Leader  for  the  six  week  course  also  agreed  to 
help  with  any  counselling  that  was  necessary. 


tributions  GASAT         page  234        The  Netherlands  1992 


o  o 


The  partjcipants  on  the  six  week  course  were  asked  to  fill  in  a  questionnaire  at  the  end  of 
the  course  and  then  after  six  months  to  ascertain  the  success  of  the  course  and  how  it 
could  be  modified  if  necessary.  It  was  also  intended  to  follow  the  progress  of  the 
participants  in  their  jobs/courses  etc. 

Evaluation  of  the  Course 

As  a  result  of  the  questionnaires  completed  at  the  end  of  the  six  week  course,  the  formal 
qualifications  of  the  students  when  they  airived  was  found  to  be  as  follows: 

Highest  Formal  Qualification  Number  of  Students 


Degree 
'A'  levels 
'O'  levels 

Office  qualifications  (eg.  R.S.A.) 
No  formal  qualifications 


When  asked  why  they  had  wanted  to  attend  the  course  twelve  said  they  wanted  to  go  on 
to  full  tiny;  or  part  time  courses  in  higher  education,  six  wanted  to  get  a  better  job  and 
one  wanted  to  improve  her  knowledge  in  order  to  run  a  family  business.  Everyone 
indicated  that  they  found  the  course  interesting  and  relevant  but  five  said  it  was  very 
difficult  to  keep  up  with  the  work.  They  found  the  methods  of  assessment  to  be  helpful 
in  monitoring  their  progress  and  60%  said  the  assessments  were  at  the  conect  level. 
Everyone  found  the  staff  helpful  and  supportive. 

At  this  stage  (ie  the  end  of  the  six  week  course)  five  hoped  to  go  on  to  the  full  time 
HND  in  computing,  three  hoped  to  go  on  to  the  part  time  HND,  two  wanted  to  go  on  to 
other  courses  in  higher  education,  four  wanted  to  go  on  to  Access  courses  in  further 
education  and  four  hoped  to  get  jobs.  One  was  undecided.  Perhaps  the  most  pleasing 
aspect  was  that  16  felt  that  the  University  of  Wolverhampton  had  made  an  excellent 
effort  to  attract  women  into  their  computer  courses. 

In  December  1991/Jan  1992  questionnaires  were  again  sent  out,  one  questionnaire  to 
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the  students  who  had  gone  on  to  the  HND  (five  full  time  and  two  part  time)  and  a 
different  questionnaire  to  the  other  participants. 

By  December,  one  of  the  part  time  students  had  dropped  out  due  to  a  family  problem 
but  all  the  rest  were  still  on  the  course. 

It  is  nonnal  for  HND  students  to  study  four  modules  each  half  year  but  as  our  students 
had  already  been  accredited  for  "Introduction  to  Information  Technology"  they  had 
only  to  study  three  modules.  This  was  a  distinct  advantage  as  it  meant  that  entry  into 
full  time  higher  education  was  cushioned  slightly.  The  three  modules  they  studied  were 
"Introduction  to  Programming",  "Mathematics  for  Computing"  and  "Organisation  and 
DaU  Processing".  They  all  reported  that  "Introduction  to  Programming"  was  causing 
the  most  problems.  However  most  'ordinary'  students  were  also  experiencing 
difficulty  with  this  module.  They  all  felt  the  lecturers  had  been  especially  sympathetic 
and  one  lecturer  had  put  on  extra  classes  in  programming  to  help  students  who  were 
experiencing  difficulties.  They  felt  that  other  students  on  the  course  were  very 
sympathetic  and  helpful.  One  student  wrote  '1  am  in  a  group  of  other  mainly  mature 
students  and  we  arc  all  very  supportive  for  each  other.  If  we  ever  get  down  days,  the 
rest  of  us  rally  round.  We  all  share  similar  problems  ie  balancing  family,  home  and 
education.  It  isn't  easy  but  it  is  fun'  Most  felt  that  they  had  gained  considerably  in 
confidence  both  from  the  six  week  course  and  the  first  term  of  the  HND.  One  said  *I 
didn't  know  my  own  capabilities  and  felt  I  would  always  regret  it  if  I  didn't  ever  sec 
how  good  I  could  be'. 

At  the  end  of  the  first  semester  all  of  the  full  time  students  passed  the  three  modules 
they  were  studying. 

70%  of  the  participants  on  the  six  week  course  who  did  not  go  straight  onto  the  HND 
returned  the  questionnaire  sent  to  them  after  six  months.  The  paths  they  had  followed 
are  shown  following: 
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Course/Job 


No  of  participants 


Furtiicr  Education  (Access  Courses) 


3 


Otiier  Furtlier  Education  Courses 


1 


Running  own  business 
Assistant  in  a  Scliool 


1 


1 


Catering  assistant 
Retail  Management 


1 


1 


Doctors  assistant 


1 


Most  felt  that  the  six  week  course  had  been  of  great  benefit  to  them.  One  of  the 
women  who  has  a  job  now  said  "It  gave  me  the  confidence  to  start  another  course  (pan- 
time).  I  am  considered  as  somewhat  of  a  computer  genius  where  I  work  and  this  is 
because  the  course  convinced  me  not  to  be  afraid  of  the  computer  but  to  have  a  go". 

Conclusion 

A  scheme  has  been  established  which  will  enable  women  returners  to  successfully 
complete  an  HMD  in  Computing  at  the  University  of  Wolverhampton.  All  the  different 
elements  of  the  .scheme  i.e.  Three  Day  Introductory  Course,  Six  Week  Course  and  extra 
counselling  help  are  now  in  place. 

The  scheme  has  been  extended  for  1992/93.  University  of  Wolverhampton  <^ned  the 
'Polytechnic  in  Shropshire'  at  Telford  in  1990.  The  E.S.F.  has  provided  funding  for 
both  the  Three  day  course  and  the  Six  week  course  to  be  run  at  TelfonJ  as  well  as  at 
Wolverhampton.  The  computer  facilities  at  Telford  are  only  compatible  with  15 
students  at  the  moment  although  there  are  plans  to  expand.  This  means  that  35  women 
(20  from  Wolverhampton,  15  from  Telford)  will  have  the  potential  this  year  to  stan  the 
H.N.D.  course.  Funding  has  also  been  received  for  a  year  long  M.Sc  Conversion 
Course  in  Computing  for  women  returners  who  have  a  degree  in  a  non-computing 
discipline. 

The  most  important  lesson  that  has  been  learnt  from  the  whole  scheme  is  the 
tremendous  amount  of  confidence  all  the  women  have  gained.  One  wrote  "I  would  like 
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to  thank  you  veiy  much  for  the  confidence  I  have  gained  especially  as  I  had  been  going 
through  a  rough  time  with  personal  matters.  1  feel  more  capable  of  approaching  jobs  I 
would  never  have  dreamt  of  doing  before". 
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THERE'S  MORE  TO  SUCCESS 
THAN  A  GOOD  IDEA. 


If  you  want  to  watch  a 
football  match,  you've  got  to 
go  home  to  do  it.  But  in  the 
future  you'll  Ix;  able  to  watch 
from  a  chair  in  an  outdoor  Cid'e 
sim|ily  by  |iiitting  your  ghisses 
on.  A.S  long  as  they  are  Person- 
al '1\  gl;i.s,ses.  of  course.  ,M1  the 


control  knobs  will  be  located 
around  your  collar,  along  with 
the  hidden  energy  supply. 

Whether  Philips  will 
end  up  producing  this  truly 
Personal  T\'  is  uncertain.  But 
we  at  Philips  are  continually 
develojiing  new  ideas,  technol- 


o^es  and  products  for  the 
consumer  and  business-to- 
business  markets.  Within  our 
business  units,  teams  of  spe- 
cialists create  the  successes  of 
the  future.  Marketing  experts. 
Technicians.  Industrial  Design- 
ers.  Financial  anah-sts.  Econo- 
mists. Purchasers. 

 A  companv'  that  in  this 

way  aspires  to  a  position  at  the 
top  asks  a  lot  of  its  people. 
That's  why  we  only  choose  the 
best.  People  with  creativit\', 
skill,  entrepreneurship.  team 
spirit,  inventiveness  and  a  win- 
ner's attitude. 

 -  If  you  want  some  more 

information  contact  Philips 
Recruitment  &  Transfei-s.  dr. 
J,  Pieters.  Post  Office  Box 
SOOO.i  S600  JZ  Kindhoven. 
The  Netlierlands. 
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PREFACE 


Three  yean  ago,  during  the  second  European  GASAT  Conference  in 
Jonkoping,  a  group  of  participants  was  thinking  about  ways  to  continue 
discussions  between  researchers,  teachen  and  policy-makers  on  the  issue  of 
Gender,  Science  and  Technology  on  European  level.  It  was  felt  that  a 
European  exchange  should  not  be  hampered  by  the  absence  of  colleagues  from 
East  European  countries.  A  full  undcntanding  of  interactions  between  Gender, 
Science  and  Technology,  includes  cultural  and  historical  data;  learning  from 
international  comparison  is  a  prerequisite.  More  effort  should  be  given  to 
encourage  involvement  from  East  European  colleagues  in  the  next  GASAT 
Conference.  When  the  Eindhoven  University  Group  took  the  initiative  to 
organize  the  Third  European  GASAT  Conference  in  1992  one  of  its  main 
objeaives  became  to  get  together  participants  from  East  and  West  Europe. 

With  financial  assistance  of  die  Eindhoven  Univenity  of  Technology  a 
planning  committee  was  constituted.  The  committee  has  taken  full  responsi- 
bility for  all  aspects  concerning  the  conference,  assisted  by  a  Dutch  and  an 
International  Advisory  Board  as  well.  All  groups  have  been  working  hard  to 
realize  the  third  European  GASAT  conference  as  a  meeting  of  colleagues  from 
East  and  West,  where  current  initiatives  in  research  and  intervention 
programmes  will  be  discussed  and  joint  European  projects  challenged. 

The  planning  committee  is  thankful  for  support  from  the  Dutch 
Ministry  of  Education  and  Science  and  also  from  Dutch  industry. 

Of  coune  the  most  imporunt  contribution  is  coming  from  the  participants. 
We  received  43  papers  of  which  12  by  authors  from  East-European  countries. 
They  have  been  classified  according  to  the  main  themes  and  sub-themes  of  the 
conference  and  are  published  in  that  order  in  two  volumes.  It  is  our  sincere 
wish  that  this  flying  start  is  the  prelude  of  a  succesful  conference! 

On  behalf  of  the  planning  committee, 

Marijkc  van  Vbnderen 
Marja  Brand 
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INTRODUCTION 


GASAT  conferences  bring  together  women  and  men  who  are  concerned  to 
encourage  research  and  interventions  into  all  aspects  of  gender  differentiation 
in  science  and  technology  education  and  employnicnt.  Gender  aspects  in  the 
field  of  natural  sciences  and  technology  is  die  main  subject  of  this  book  that 
consists  of  two  volumes,  containing  the  formal  papers  diat  have  been  accepted 
for  the  Third  European  GASAT  Conference  on  Gender  Science  and 
Technology  1992.  Following  the  tradition  of  GASAT-conferenccs  the 
Contributions  are  distributed  in  advance  of  the  conference.  This  procedure  has 
also  been  used  at  the  first  and  second  European  GASAT  conferences  at 
Elsinor.  Denmark  in  1986  and  JSnkoping,  Sweden  in  1990. 

Objeaives  of  this  third  conference  are  to  provide  perspectives  on  joint 
European  projects  and  to  stimulate  exchange  of  ideas  and  experiences  in  each 
European  country  widi  regard  to  current  initiatives  related  to  intervention  and 
research  in  education,  schooling  and  employment. 

Participants  in  die  European  GAS  AT  Conference  '92  represent  approximately 
25  countries.  The  planning  commii:tee  received  43  papers  which  are  organized 
according  to  four  main  themes  and  an  excursion:  . 

1-      Education  and  Schooling 

This  theme  includes  papers  which  deal  with  the  social  context  of 
learning,  instruction  and  eduction,  but  also  includes  papers  which  focus 
on  the  choice  of  school  subjects,  access  to  technical  educations  and 
continuing  adult  education  in  the  area  of  career  development. 
For  this  theme  23  papers  are  submitted;  they  have  been  subdivided  into 
6  subthemes. 

2.  Employment 

This  theme  includes  papers  which  deal  with  values  with  regard  to 
employment  in  engineering  and  die  combination  of  work  and  family. 
Also  papers  focusing  on  rcstricrionj  and  strategies  of  professional  career 
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development  belong  to  this  theme.  Nine  papers  are  submitted  for  this 
theme  and  they  have  been  divided  in  three  subthemcs. 

3.  Research  Methodology  and  Evaluation  of  Interventions 

This  theme  consists  of  two  subthcmes,  the  first  includes  three  papers 
which  focus  on  research  methodology  and  the  second  subtheme  consists 
of  three  papers  discussing  evaluations  of  interventions. 

4.  Toint  European  Projects 

Three  papers  either  discuss  existing  European  projects  or  challenge 
setting  up  those  projeas 

Excursion:  House  of  the  Future 

In  preparation  of  a  GASAT-occursion  to  the  Dutch  House  of  the 
Future,  two  papers  have  been  written.  At  the  Conference  they  will  be 
discussed  in  one  of  the  Workshops. 

"Within  each  sub-theme  the  papers  are  arranged  alphabetically  according  to  the 
first  author's  name.  Some  of  the  papers  contribute  to  more  than  one  sub- 
dicme.  In  that  case  other  criteria  such  as  distribution  of  authors  form  East  and 
West  Europe  and  a  maximum  of  four  papers  per  sub-theme  have  been  used 
for  assignment  to  a  theme. 

The  English  of  the  papers  received  before  due  time  have  been  corrected,  if 
necessary.  We  are  gratefiil  to  Jan  Harding  for  her  mediation. 

The  formal  papers  published  in  these  two  volumes  precede  other  contributions 
to  be  expected  at  the  conference:  die  keynote  addresses,  poster  papers  and 
dieses  for  round  table  discussions.  They  are  die  basis  for  exchange  of  ideas  and 
experiences  in  paper  sessions,  workshops  and  round  table  meetings.  The 
planning  committee  is  looking  forward  to  meet  all  of  you  at  the  Eindhoven 
conference. 
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WHY  DO  WE  STILL  HAVE  SO  FEW  WOMEN  ENGINEERS 
IN  EUROPE  AND  THE  USA? 


Ruth  Carter  and  GUI  Kirkup 
Open  University,  UK 


The  last  twenty  years  have  seen  an  increase  in  the  numbers  of  women  working 
as  engineers  in  Western  Europe  and  the  USA,  but  they  remain  a  tiny  proportion 
of  the  profession.  This  paper  examines  three  particular  issues  which  throw  light 
on  why  the  situation  continues  :  the  sexualized  nature  of  the  workplace,  ttie 
absence  of  mentoring  for  women,  and  the  possible  conflict  of  male  and  female 
values  It  argues  for  the  need  to  continue  with  critical  feminist  work  in  these 


areas. 


In  the  last  15  years  there  has  been.  In  the  UK.  a  dramaUc  Increase 
'n  the  numbers  of  women  working  as  professional  engineers,  scientists 
and  technologists.  The  UK  Engineering  Industry  Training  Board 
recorded  1.169  women  In  1973  and  5.035  in  1990  :  an  Increase  of 
330.7%  (Devlne.  1991).  This  dramatic  Increase  In  real  numbers 
disguises  the  fact  that  women  are  still  only  about  5%  of  all  professional 
engineers  In  the  UK.  Demographic  data  from  other  developed  countries 
presented  at  the  1991  International  Conference  of  Women  Engineers 
(ICWES)  reported  figures  of  between  2%  (Australia  and  Switzerland)  and 
8%  (France)(Hatfield.  1991).  In  general  although  most  Western 
European  countries  are  showing  an  increase  In  the  numbers  of  women 
engineers,  this  Increase  is  remarkably  slow. 

Within  the  UK  engineering  industry  Itself  (see  table  1).  although 
20.5%  of  employees  are  women,  one  third  of  these  are  clerks,  office 
machine  operators,  secretaries  and  typists.  Only  1.3%  of  women  In  the 
industry  are  professional  engineers,  scientists  and  technologists  (5.2%  of 
this  occupational  category!  and  a  further  1.5%  are  technicians  or 
draughts-persona  (3.5%  of  the  occupational  category).  The  profession  of 
engineer  remains  a  traditionally  male  profession,  despite  ten  years  of 
campaigning  by  women,  central  government  and  the  engineering 
industry  and  a  dramatic  restructuring  of  labour  markets.  In  1985  Cynthia 
Cockburn  wrote: 

'...with  men  objectively  weakened  in  the  labour  market, 
employers  incUfferent  to  or  even  positive  towards  employing 
women,  and  women  themselves  showing  a  new  coq/ldence  in 
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their  right  to  work.we  might  expect  to  see  women  entering 
technical  training  ard  skilled  occupaUons  in  new  technology  in 
equal  numbers  with  men.  If—  this  is  not  happening,  it  should 
alert  us  to  ask  more  penetrating  questions  about  how  male 
dominance  is  renegotiated  and  how  the  sexual  division  of  labour 
continues  to  be  reproduced  over  time."  (Cockbum  1985.  p43) 

Table  1 

UK  Eneineexi2i£  Indostiry.  estinuited  number  of  employees,  ana^ed  by 
occupational  categoty  and  gender.  April  1989 


Occupation 

Mola 

FamoU 

Total 

Managerial  staff 

121,840 

6,604 

128,444 

Professional  engineers,  sclontists 
and  technologists 

88,452 

4,858 

93,310 

Technicians  and  technician 
engineers,  including  draughtsmen 

161,463 

5,869 

167,7332 

Administrative  and  professional 
staff 

103,109 

27,482 

130,591 

Clerks,  office  machine  operators, 
secretaries  and  typist 

41,863 

132,372 

174,235 

Supervisors 

80,068 

8218 

88,286 

Croftsmen  in  occupations 
r>ofmally  entered  fay 
apprenticeship 

311,649 

2,908 

314,557 

Operotors  and  other  empbyees 
(excluding  canteen  staff) 

586,146 

198,954 

795,100 

Totals 

1,504,590 

387,265  1,891,855 

f^fete:  Slight  discrepancies  may  exist  because  of  rounding. 

Source:  Engineering  Industry  Training  Boord,  Annual  Report  1989/90.  EITB 

Publicotkmi,  Wnfefd,  1990  t~        /  . 


In  the  late  1980s  we  (the  authors)  Interviewed  women  who  worked 
as  professional  engineers  In  the  UK  and  In  the  USA,  to  explore  both  the 
saUsfactlons  they  gained  from  their  lives  as  well  as  the  price  they  paid  for 
their  career  choice.  Tlie  Utle  we  chose  for  the  publication  of  our  work: 
Women  In  Engineering:  A  Good  Place  to  be?  (Carter  and  Klrkup  1990) 
reflected  the  ambivalence  we  felt  after  doing  the  research.  Of  the  many 
Issues  that  came  out  of  the  work,  in  this  paper  we  highlight  three  that 
continue  to  be  major  reasons  why  women  are  not  entering  engineering: 
the  engineers'  experiences  of  sexism,  sometimes  even  of  harassment  In 
the  workplace;  the  problem  of  access  to  training  and  mentoring  for 
career  progression;  and  the  issue  of  gendered  values.  These  are  issues 

26i. 


,  ibutions  GASAT         page  242        The  Netherlands  1992 


which  are  difficult  to  address  by  explicit  policy  actions  and  they  all  merit 
lurtner  reseamh 


further  research. 

The  Experience  of  the  Gendered  Workpla 


ce 


A  woman  engineer  represents  a  living  contradicUon  in  the  male 
working  world  of  engineering.  She  has  taken  up  an  anomalous  posiUon 
crossing  from  the  private  female  world  to  compete  In  a  public  arena  with 
men  on  their  own  terms  (Imray  and  Middleton.  1983).  In  engineering 
workplaces,  from  which  women  have  traditionally  been  absent,  awoman 
engineer  can  be  made,  by  her  male  colleagues,  to  feel  that  her  gender 
matters,  even  when  she  herself  sees  it  as  unproblematlc.  as  our 
respondents  described: 

The  shock  of  being  in  a  male  dominated  profession  didn't 
really  hit  me  until  I  started  work....and  it  was  a  little  bU  of  a 
culture  shock  for  the  men  as  well  as  for  me...  the  fact  that  they 
reckoned  that  I  was  different.  I  didn't  think  I  was  -  you  know  I 
had  never  been  a  women's  libber  or  anything  like  that  -  because  I 
Just  didn't  consider  there  was  an  issue  -  see  what  I  mean? 
naughl  It  took  a  bit  of  getting  used  to...  [UK  water  engineer] 

Men  see  themselves  as  "people'  (ungendered).  but  they  see  women 
as  different-  (gendered).  The  woman  engineer  :..ay  And  that  her  work  is 
more  carefully  scrutinised  than  that  of  her  male  peers  or  she  may. 
occasionally,  find  that  she  is  barred  from  working  on  certain,  projects 
because  of  a  belief  that  a  woman  cannot  supervise  male  ..orkers.  or 
because  male  workers  refuse  to  be  supervised  by  a  woman. 

/  don't  think  I'm  treated  a  whole  lot,  lets  say.  worse  than 
the  men.  He  [the  supervisor]  goes  over  my  Jobs  with  the  same 
fine-tooth  comb  that  he  goes  over  theirs  [male  coUeages]  with. 
The  way  I  feel  sometimes  is  like  you  have  to  do  twice  as  much  to 
get  half  the  recognition...  but  I  can  never  say  for  sure  that  that's 
exactly  what  it  is.  because  I  don't  think  the  men  always  get  the 
best  treatment  either.  [uS  electrical  engineer] 

Then  there  is  a  big  problem  that  I  still  haven't  overcome- 
that  one  Job  I  didn't  get,  or  I  wasn't  even  interviewed  for,  was  in 
charge  of  manual  labour.   And  there  was  another  Job  which  I 
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didn't  get  I  was  interviewed  for  it  and  I  think  ...  a  lot  of  the 
reason  why  I  didn't  get  it  was  because  again  there  was  a  lot  of 
supervision  of  manual  labour.  HM  control  engineer! 

•me  woman  engineer  may  feel  that  she  has  to  exhibit  "^o^e  'male', 
(or  example  aggressive)  behaviour,  than  she  would  normally  wish  In 
order  to  participate  In  the  compeUUve  atmosphere  of  the  organisation. 
Almost  certainly  she  feels  that  she  needs  to  work  harderand  to  prove  her 
competence  more  frequenUy  than  her  male  peers.  The  ^^^^^ 
dresses  her  behaviour  at  work  must  obey  unspoken  rules  in  order 
that  she  can  pass  as  an  engineer. 

I  conform  ...  The  men  wear  suits  with  collars  and  ties,  sol 
wear  a  suU.  I  have  a  female  colleague  who  wears  kafians  and 
strange  ttogs.  but  I  conform  because  I  think  it  gives  a  good 
impression  and  helps  you  get  accepted  as  a  professional  .[UK  gas 
engineer} 

For  years  the  Industry  has  used  women  in  non-professional, 
servicing  roles,  and  as  a  channel  of  communication  ^^^^^  ^^^^'^l 
and  the  engineer.  Many  clients  and  engineers  presume  that  if  they  are 
dealing  with  a  woman  they  have  not  been  given  access  to  an  engineer^ 
If  it's  those  days  when  you're  working  round  the 
secretary's  desk  and  strangers  come  into  the  office  they'll 
assume  you're  the  secretary.  (US  communications  engineer] 

(Clients  telephoning!  often  assume  you're  the  secretary 
without  knowing  and  they  will  try  to  explain  things  In  too  much 
detail  rrhen  you!  do  a  una  conversion  in  your  head  ...  Just  to 
show  you  know  what  the  difference  is  and  do  understand  what 
they're  toMng  about  without  saying:  "I'm  the  engineer,  talk  to 
me."  (UK  mechanical' engineer) 

For  many  men  women's  primary  deflnltlon  is  the  sexual  -other', 
regardless  of  her  role.  This  can  lead  male  colleagues  to  feel  uneasy 
lunching  or  travelling  with  a  woman  engineer  because  because  she  is 
incorporated  Into  their  sexual  fantasies.  This  highlights  the  pervasive 
nature  of  the  sexual  in  the  workplace  (Hearn  and  Parkin  1987).  pervasive 
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because  It  brought  there  by  male  fantasy  not  by  the  f>resence  of  real 
women. 

One  of  my  male  peers  said:  'You  know.  I  can't  to  hunch 
with  you."  And  he  explained  very  carejully  to  me  that  he  couldn't 
go  to  lunch  with  me  because  it  would  be  viewed  very  personally 
by  his  colleagues.  They  would  assume  something  was  going  on, 
[US  nuclear  engineer] 

Jokes  with  Innuendo  or  overt  sexual  references  and  other  sexual 
harassment,  such  as  unwanted  touching,  are  routinely  directed  towards 
many  working  women.  While  she  may  regard  them  as  personally 
offensive,  the  engineer  is  likely  to  feel  obliged  to  treat  them  as 
unremarkable  in  order  to  maintain  her  working  relationship  as  a 
colleague,  even  where  the  overall  effect  Is  persistently  to  trlvlalise  her 
status  as  an  engineer.  The  quotations  that  follow  represent  escalating 
levels  of  harassment. 

/  haven't  siiffered  physical  harassment  in  a  sexual  way 
here  but  I  feel  thai  a  lot  of  the  office  banter  has  gone  beyond  the 
acceptable  point.  One  fella  pretended  he'd  fallen  in  love  with 
me  and  has  made  life  for  me  very  awkward.  He  has  made  tt 
obvious  to  everyone  in  the  factory  ...  and  the  fact  is  that  at  no 
time  has  this  been  encouraged  ...  Fve  found  it  very  difficult...  You 
cannot  say  that  you  object  because,  basically ,  you  still  have  to  get 
on  with  them  and  work.  [UK  electrical  engineer) 

There's  been  the  odd  person  who  you've  had  to  sort  of 
freeze  out  and  be  a  bit  carejid  about  whats  between  you  and  the 
door.  [UK  trvechanical  engineer} 

There's  been,  you  know,  hundreds  of  little  incidents 
through  my  working  life  that  have  Jarred...  I  hadn't  been  here 
more  than  a  few  weeks,  I  was  in  the  little  area  where  we  made 
OUT  cups  of  tea  and  coffee  and  one  of  the  men  from  nearby  came 
in  and  said  ^You're  looking  very  nice  to-day:  you're  looking  really 
rapeable."  I  Just  couldn't  believe  what  I  was  hearing.  [UK 
transport  engineer] 
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Policies  on  sexual  and  racial  harassment  are  now  being  adopted  by 
many  InstituUons.  but  policies  do  not  necessarily  touch  the  unconscious 
construcUon  people  hold  about  sexual  behaviour.  More  women  now  have 
protecUon  from  the  most  overt  forms  of  harassment,  but  many  men  have 
become  defensive  about  their  behaviour  rather  than  re-examining  '.t.  The 
possibility  of  an  accusaUon  of  sexual  harassment  Is  now  being  used  by 
some  men  to  avoid  a  mentoring  relationship  with  a  woman. 

Career  Progreaslon  and  VLzatoxing 

A  woman  engineer  expects  a  career  with  the  prospect  of  steadily 
Improving  pay.  the  gradual  accrual  of  associated  benefits  such  as  paid 
holidays,  and  advancement  to  work  of  higher  status  and  responsibility. 
For  both  men  and  women  the  normal  route  to  seniority  In  private 
engineering  companies  with  a  hierarchical  structure  Is  by  moving  Into 
management.  Engineers  recognise  that  If  they  choose  to  stay  In  a 
techrUcal  posiUon.  higher  status  and  pay  will  probably  be  closed  to  them. 
Typically  progress  Is  made  through  promoUon  Into  management  in  the 
same  company,  but  the  mechanism  for  finding  and  securing  a  new 
appointment  Is  veiy  variable.  Some  companies  have  a  clearty  defined  and 
well  publicised  career  ladder  on  their  progress.  In  others,  caree*- 
support  and  advice  are  totally  absent  tnd  advancement  is  a  hit  and  miss 
affair. 

The  Policy  Studies  Institute  (PSl)  carried  out  a  study  of  the  poUcles 
and  pracUces  towards  women  employed  as  scienUsts  and  engineers  In 
ten  large  UK  companies  known  for  "good  pracUce'  In  the  field  of  equal 
opportunlUes  (McRae.  Devlne  and  Lakey.  1991).  Its  report  Identifies 
examples  of  f  ood  practice  In  training  and  career  progression  which 
appear  to  work  at  present,  such  as  Individually  tailored  Job-related 
training  programmes  and  the  provision  of  special  training  for  women 
with  managerial  potenUal.  It  also  highlights  the  dlfficulUes  of  women 
who  choose  to  work  part-time.  Many  companies,  while  now 
ImplemenUng  career-break  schemes  for  their  women  employees,  are  sUll 
resistant  to  the  Idea  that  technical  poslUons  and  parUcularly  the  more 
senior  ones,  can  be  covered  by  part-Ume  work  or  Job-sharing.  It  remains 
part  of  corporate  culture  that  to  succeed,  one  must  always  put  one's 
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career  first.    More  flexible  approaches  are  only  being  introduced  very 
slowly. 

Women  engineers  often  find  that  they  have  more  difficulty  than 
their  male  colleagues  in  obtaining  management  training,  without  which 
they  are  unlikely  to  get  a  management  posiOon.  In  Britain  this  difference 
applies  to  training  at  all  levels  {EOC.1990).  Inevitably,  her  low  priority  in 
the  queue  for  training  slows  down  a  woman's  career  progression.  In  the 
male  dominated  environment  of  engineering  it  is  depressing  but  not 
surprising,  to  see  that  women  engineers  rise  slowly  and  infrequently  to 
senior  management  positions.  Few  of  the  'companies  in  the  PSI  study  had 
women  in  senior  management  and  nonf;  had  a  woman  execuOve  on  its 
board. 

However.  promoUon  prospects  are  enhanced  for  people  who  are 
mentored.  that  is  guided  and  promoted  by  senior  staff.  Mentoring  in  its 
crudest  form  is  the  perpetuation  of  an  'old  boys'  network'  where 
opportunities  are  only  open  to  a  specially  select  few.  Mentoring  in  an 
equal  opportunities  form  entails  support  and  guidance  in  an  open  and 
negotiated  relaUonship  and  is  now  acUvely  promoted  in  some  companies. 
Eileen  Byrne  at  ICWES  1991  presented  controversial  research  which 
suggested  that  our  enthusiasm  in  GASAT  for  role  models  has  been 
misplaced,  and  that  we  need  instead,  in  both  educaOon  and  industry,  is 
the  active  involvement  of  men.  mentoring  women: 

"It  is  ame  that  we  passed  the  responsibility  for  helping 
women's  progression  firmly  to  the  males  who  dominate  higher 
education.  We  wiR  not  produce  more  generations  of  Kovalvskaias 
by  leaving  it  all  to  the  handful  of  already  overworked  r,Mnority 
luomen"  (Byrne,  1992  p8) 

In  our  own  work  we  searched  to  uncover  key  role  models  and  we 
found  few.  Instead  we  found  important  relaUonships  with  helpful  men. 
brothers  fathers  and  boyfriends  who  were  effectively  mentors 

Conflict  of  vitaiM 

In  GASAT  in  particular,  but  also  in  the  feminist  criOqucs  of  science 
and  technology  there  is  a  conOnuing  debate  about  the  gendered  values  of 
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engineering.  That  engineering  embodies  masculine  values,  even 
masculinity  Itself.  Is  now  accepted  by  most  feminist  critics.  When  we 
involve  more  women  in  engineering  are  we  working  towards  an 
androgynous  engineering  incorporating  men  and  women  in  some 
ungendered  way.  or  are  we  working  for  the  incorporation  of  particular 
female  values  which  would  be  in  conflict  with,  or  replace,  the  present 
masculine  ones?  Our  answers  will  reflect  both  our  model  of  engineering 
as  well  as  our  model  of  gender. 

Gllllgan  (1982).  Fox  KeUer  (1983)and  Harding  (1986)  have  all  been 
influential  jn  arguing  for  the  special  nature  of  female  values.  Carol 
Gllllgan  describes  male  values  as  about  "  the  role  of  separation  as  it 
empowers  and  deflnes  the  self  and  female  values  as  "  the  ongoing 
process  of  attachment  that  sustains  and  creates  human  community" 
(Gllllgan  1982  p.  156).  Methods  of  scientific  enquiry  have,  historically 
been  premised  on  engaging  in  psychological  separation;  subject  from 
object,  technique  from  responsibility,  spiritual  from  material;  this  is  a 
distinctly  male  framev/ork.  Some  of  our  interviews  were  carried  in  1986, 
shortly  after  US  space  shuttle  exploded  on  lift-off  killing  all  its  crew,  and 
after  the  major  nuclear  accident  at  Chernobyl,  the  lethal  effects  of  which 
will  be  felt  for  many  years  yet.  We  looked  for  conflicts  of  value  In  our 
Interviewees  in  response  to  these  disasters.  Although  they  were  worried 
most  remained  committed  to  the  notion  that  engineering  contributed  to 
"human  progress". 

The  greatest  enthusiasts  were  in  fields  such  as  water  engineering 
which  allowed  women  to  retain  their  idealism.  Women  engineers 
working  on  military  projects  felt  most  internal  conflict  between  their 
work  and  their  values.  None  defended  the  production  of  weaponry,  yet 
they  continued  their  work  and  found  ways  to  block  out  recognition  of  its 
uses  until  forced  to  acknowledge  them,  for  example  by  media  reporting 
of  wars. 

Something  I  would  like  to  have  more  time  to  [think  abouti, 
so  I  could  have  an  opinion,  would  be  with  respect  to  a  lot  of 
military  Issues  that  I'm  Involved  in  on  a  day-to-day  basis.  I  think 
there  is  a  lot  of  room  for  cor\fronting  them  if  you  had  time  to 
think  about  it  and  get  educated.  A  lot  of  the  things  I'm  involved 
in  worry  me  when  when  I  think  about  them  long  enough  ...I'm 
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embarrassed  about  it.  I'd  really  like  to  say  something.  [US  civil 
engineer] 

GlUlgan  suggests  that  Its  hard  for  a  woman  to  retain  a  poslUon  In 
which  she  denies  her  responsibility  towards  others.  One  engineer 
worked  In  the  nuclear  power  Industry.  Her  need  not  to  feel  responsible 
for  work  which  might  be  related  to  nuclear  disaster  led  her  to  feel 
alienated  from  all  forms  of  poUUcs  and  to  avoid  all  discussion  fibout 
nuclear  energy. 

/  don't  think  I'd  work  here  if  I  disagreed  with  nuclear 

power.    I'm  not  very  sure  about  nuclear  bombs  ...I  don't  like 

getting  into  discussion  on  the  pros  and  cons  of  nuclear  power  or 

nuclear  -  full  stop.  [UK  mechanical  engineer] 

Young  women  engineers  have  undoubtedly  reaped  some  benefit 
from  social  and  cultural  change  brought  about  by  the  last  twenty  years  of 
feminism,  but  they  are  still  unlikely  to  Identify  themselves  as  feminists  or 
take  parUcular  pride  In  being  a  woman  engineer.  They  are  also 
concerned  not  to  claim  special  consideration  because  of  their  sex.  They 
tend  to  deny  that  they  have  experienced  any  discrimination  at  all  or  that 
their  lives  have  been  more  complicated  than  those  of  their  male 
colleagues.  Our  work  was  with  women  who  remained  In  engineering,, 
and  It  Is  therefore  not  surprising  that  these  women  were  more  likely  to 
have  absorbed  the  values  of  the  profession,  even  if  these  are  male. 

Sununuy 

Despite  all  the  practical  Initiatives  of  the  last  20  years  to  recmlt 
more  women  and  girls  into  engineering  the  profession  remains  a  male 
ghetto.  This  fact  validates  the  more  radical  feminist  critiques  and 
suggest  that  we  need  to  do  more  work  on  the  deep  mechanisms  of 
gender  such  as  psychology  and  discourse  to  uncover  how  despite  our  best 
efforts,  the  situation  continues  to  reproduce  Itself. 
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SOCIAL-ECONOMIC  POSITION  OP  VOUEN  OF  SIBS&U  WRIHG  THE 

CRISIS 


Ludaila  Gurjeva 

ToBslc  State  University 

Influence  of  science  upon  development  of  technologies  pos- 
ronifo^L^^f^i''*  ^?  various  aspects:  first,  technologies 
connected  with  producing  of  output,  second,  formation  of 
d«rn''?  knowledge  of  people,  who  produce  output.  Di- 

dactic technologies  have  relation  to  the  second  aspect.The 
aim  of  my  paper  is  to  put  the  problem  of  specific  of  wo- 
^'^  Hussia  and  to  form  knowledge  about  mo- 
dern Bassian  women  because  now  you  can't  find  such  know- 
ledge at  no  one  of  textbooks  by  sociology. 
Crisis  in  Hussia  increases  the  discrimination  of  women, 
ihis  process  was  latent  before  because  there  was  substan- 
tial discrepancy  between  the  real  and  declared  women's 
rights.  How  this  process  is  evident.  I'll  try  to  prove 
that  on  the  example  of  Tomslc  region  (Siberia).  At  the  be- 
ginning of  1992  89  per  cent  of  our  all  unemoloyed  were 
women  as  the  result  of  the  reorganization  of  our  enter- 
prises. According  the  forecast  t/H-  share  of  women  in 
Tomsk  region  having  under  age  children  will  become  unem- 
ployed. They  will  lose  oocial  guarantees,  the  nlaces  at 
the  preschool  institutions  and  permits  to  sanatoriums. 
Wow  the  men  occupy  top  level  of  power  structures  and 
they  don't  consider  women's  problems  as  serious  ones. 
There  are  only  5  per  cent  women  in  Tomsk  region  parla- 
ment  (Soviet).  First  of  all  the  economic  crisis  will  im- 
pair the  women's  rights  because  they  were  discriminated 
and  didn't  have  the  real  rights  before. 

If  5  years  ago  Husaian  woman  was  told  that  she  would  be 
unemployed  this  fact  seemed  incredible  to  her.  In  Soviet 
Hussia  during  many  decades  she  had  a  right  to  stable  la- 
bour. As  a  last  resort  she  was  able  always  and  everywhere 
to  get  unskilled  hard  work  (for  example  as  railroad  work- 
er) or  low  pay  work  (as  ordinary  engineer  at  industry 
plant) . 

During  last  2  years  the  situation  has  been  sharp  changing. 
Economic  crisis,  growing  of  social  and  national  tension, 
aggravating  of  sociopolitical  conflicts  affect  women's 
position  negatively.  Kow  women  deprive  of  main  guarantee- 
-right  to  labour  and  impetuously  supplement  the  ranks  of 
unemployed.  Analysis  of  currtnt  situation  will  require 
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froB  us  to  research  the  problea  of  gender  relations.  The 
culture  of  gender  reUtions  in  Soviet  Russia  was  determ- 
ined by  three  dimensions  in  women's  positions: 

1.  imaginary  equality  between  woman  and  many 

2.  displacement  of  role  identification  in  family; 

5.  discrimination  and  loss  of  social  guarantees  under  con- 
ditions of    socio-economic  crisis.  Investigation  these 
three  dimensions  area  gives  the  opportunity  to  understand 
the  soecific  position  of  Bussian  woman  and  to  compare  val- 
ues and  expectations  of  women  and  also  standards  and  expe- 
ctations which  our  society  produces  to  women  in  crisis. 

1  propose  some  hypothesises: 

-    Previous  experience  complicates  the  adaptation  of  women 
to  new  rigid  conditions  and  considerably  will  determine 
women's  behaviour  in  emergent  situation  of  i'^**^"^^^*' 
duction  of  working  places  at  the  employment  market.  Bewild. 
„ent  of  women  may  induce  them  to  extremities:  now  there  is 
considerable  reduction  of  birth  rate. 

2  In  fact  during  last  decades  women  had  dominated  posi- 
tions in  long  list  of  occupations  from  industiy  to  medi- 
cine, next  time  the  occupational  list  of  women  will  great- 
ly diminish.  Labour  stability  of  women  would  keep  under 
circumstance  of  modification  of  structure  of  labour  divi- 
sion and  emerge  new  for  Bussia  occupations,  first  of  all 
in  the  field  of  service. 

5.  Last  decades  role  position  of  women  was  ambivalent.  In 
family  woman  as  usual  performed  the  roles  as  ^^^''f^J'l 
and  female,  often  she  was  at  t^e  head  of  family.  And  there 
was  discrepancy  between  real  woman's  state  and  declarating 
eauality  in  labour  bet>:J.en  man  and  woman.  The  woman  was 
.economical  independen'.  and  simultaneously  had  dependent 
position.  Now  declaration  of  equality  between  man  and  wo- 
lan  disappears.  The,  freedom  of  choice  of  varioua  occupa- 
tions emerges  but  real  chances  for  woman  to  get  work  fall. 
Women  have  to  "pay"  for  fratdoa. 
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4.  It  may  be  possible  that  in  future  Bussia  will  be  expeo- 
ting"woaien's  depression^'.  Activity  of  women's  movements 
and  organizations  as  subdeot  of  social  action,  special  po- 
licy of  state  and  private  organizations  will  possible  re- 
move tension. 

ggnanioB  of  women's  employment 

Documental  method  and  statistical  analysis  through  Bussia 
were  used  for  study  of  dynamics  of  women's  employment 
(Economy.  Bussia  Socialist  Bepublic  in  1990.  Moscow. 1991? 
Statistical  data,  1990.  Moscow.  I99I).  Also  statistics 
through  Siberia  (Tomsk  region,  1991,1992)  were  used  (Sta- 
tistical data  of  Tomsk  centre  of  employment  for  I99I-I992) 
Unfortunately  statistics  data  concerning  Bussia  (I99I) 
haven't  published  yet.  However  these  data  are  rery  essenti- 
al because  current  processes  in  Eussians  society  change 
quickly.  How  for  one  year  more  changes  happen  that  before 
for  ten  years.  Comparative  statistical  analysis  concern- 
ing Bussia  and  Siberia  is  reliable  because  general  ten- 
dencies of  processes  in  Bussia  prove  it  be  selectional  re- 
searches in  Siberia.  Share  of  women  among  population  of 
Russia  in  1990  amounted  52  %.  Predominance  of  women's  num- 
ber over  men's  number  comes  to  the  age    of  30  and  older. 
Predominance  of  women's  share  among  the  population  of 
country  may  have  influence  on  employment  structure  of  po- 
pulation, however  this  fact  isn't  basic.  Women's  employ- 
ment in  economy  was  traditionally  high  and  had  a  tendency 
to  insignificant  but  constant  increase  till  1990  (52  %)- 
The  situation  has  been  changing  greatly  since  I99I  when 
in  Russia  economico-organizational  changes  began  concern- 
ing with  transition  to  "mixed"  economy  (plan  +  market). 
Bmergenceofmarket  elements  gave  rise  to  competition.  Now 
in  the  labour  market  women  have  to  give  way  for  men.  The 
share  of  women  among  unemployed  amounts  to  92  %  in  1992. 
The  women's  position  changes  following:  firm  increase  of 
share  of  women  among  employed  drastically   reduced  in 
199I-1992.  Mainly  women  supplement  the  army  of  unemploy- 
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ed.  In  I991  70  %  unemployed  of  Bussia  were  women,  and  on 
June  X992  in  Siberia  women  amounted  to  92  %  among  all  un- 
eaiployed  in  Siberia.  Figure  I  illustrates  these  processes. 


The  share  i^)  of  women  in 
economy  till  1990 


Piguro  I 

The  share  (.%  %)  of  un- 
employed women  in  Si- 
beria (I991-I992) 
(Tomsk  Region) 


47%     ^1%     5036       51%  52% 


I960    1970    1980    1989  1990 


86% 


92* 


7^% 


199 1 


1992 
March 


1992 
June 


Such  striking  changes  may  be  explained  by  some  reasons: 

1.  Last  decades  we  had  latent  unemployment,  which  gave  op- 
portunity the  share  of  population  to  get  "social  rent"  - 
to  receive  money,  not  earning  it.  How  latent  unemployment 
becomes  evident. 

2.  Now  there  is  a  necessity  of  rapid  replacement  of  out-of- 
-date  technology  by  modern,  so  unskilled  workers  (first  of 
all  women)  become  unemployed. 

5.  Pormer  military  men  and  workers  (mainly  men)  from  arma- 
ment plants  emerge  at  the  labour  market.  They  actively 
push  out  women    from  labour  market.  The  tendencies  ere  the 
same  when  we  analyse  the  problem  of  women* s  unemployed 
with  high  education  (Figure  2). 
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The  share  (%  %)  of  women  among 
total  number  of  specialists  with 
high  and  special  education  till 
1989 


Figure  2 

The  share  (%  %)  of  wo- 
men anong  total  number 
of  unemployed  women 
with  high  and  special 
education  (Siberia, 
Tomsk  region) 
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Statistics  analysis  gives  the  opportunity  once  more  state 
opposite  tendencies  and  1990  is  the  point  of  division. 
Till  1990  the  share  of  women  in  economy  with  high  and  spe- 
cial education  increased  (to  61%).  The  opposite  tendencies 
emerged  from  1990:  growth  the  share  of  unemployed  women 
with  high  and  special  education  (72  %  -  June  1992).  The 
share  of  unemployed  women  with  high  and  special  education 
Increases  eveiy  3  months  at  an  average  about  5  %,  first 
of  all  owing  to  reduce  so  called  "rent  places". 
Science  on  the  shoulders  of  women 

In  Soviet  Buasia  one  thing  is  achieved,  that  one,  women  of 
the  West  desire  to  achieve.  In  different  kind  of  scienti- 
fic institutions, in  educational, academic, specialized  ones 
women  make  somr     1^7  %  of  staff  employed.  The  defence  - 
oriented  fields  are,  of  course,  an  exception. 

However,  the  considerable  pronortion  of  women  employed 
does  not  reflect  the  general  feminization  of  science. The 
inequality  of  women  is  expressed  in  them  being  used  as  a 
source  of  cheap  labour  force.  This  is  a  characteristic  of 
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natairal  and  engineering  sciences  in  particular.  The  low 
ranks  of  positions  occuoied,  low  wages,  executive  jobs 
mostly,  the  career  being  less  successful  than  that  male 
are  an  indicators  of  such  an  inequality.  Promotion  of  wo- 
man, her  career  in  science  are  shown  ia  figure  5.  Obvious- 
ly that  women  in  science  occupy  mainly  executive  low  poets, 
91  %  women  belong  to  the  group  of  serv.lce  personnel,  70  % 
-  amount  to  the  group  of  engineers.  Only  small  share  oi 
women  reach estop  level  of  career.  Women  fulfil  toilsome 
necessaiy  work  setting  free  time  for  men  for  them  success- 
es in  science 


female 

doctor  of  sciepce 

candidate  of  bo,  

senior  research  fellow    |  22% 


Figure  5 
male 
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The  real  inequality  is  caused  by  the  domination  of  male 
values  in  scientific  activity.  It  stimulated  preference 
for  the  primaiy  develooment  of  pragmatic  fields  of  re- 
search, which  arc  especially  typical  for  a  soviet  science 
and  leaves  no  room  ''or  the  approaches  concerned  with  the 
quality  <^f  living.  This  is  the  cause, perhaps, of  soviet 
science  possessing  especially  advanced  technologies  in 
military  fields  only. 

Hypothesis  offered  claims  that  in  the  case  of  a  mass  so- 
ciety the  gulf  between  male  and  female  values  is  widening 
critically.  Consequently,  the  Ganger  of  a  strong  confron- 
tation within  soviet  science  comes  into  existence. 
Positive  influence  of  feminist  values  within  scientific 
area  will  stimulate  the  develooment  of  motivation  for 
the  research  concerned  with  the  problems  of  man  an  envi- 
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ronment  in  oonterbalanoe  for  an  ambitious  inducements  to- 
wards action,  characteristic  of  the  male  values,  stimulat- 
iag  the  research  at  the  military  and  industrial  soheres 
priw  aliry.  Female  values  within  the  snientific  activity 
may  change  priorities.  Major  chamjes  of  the  paradigm  of  a 
Russian  science  I,  oersonally,  see  in  close  association 
with  a  development  of  a  female  values  and  their  harmonious 
combination  with  a  male  values.  The  symbiosis  will  weaken 
the  pragmatism  of  a  societ  science  and  will  widen  its  hu- 
manitarian sDheres. 
Outlook 

In  conclusion  I  want  to  sti-ess  that  Russian  woman  has  fu- 
ture and  TDast  but  has  no  present.  Crisis  in  Russia  break 
up  not  only  social  institutions  (economy,  army,  education) 
but  change  also  standards  and  values.  Imaginary  equality 
between  men  and  women  breaks  up  too.  Kew  feminist  values 
only  begin  to  form.  Important  role  in  this  process  belongs 
to  feminist  education,  development  of  scientific  theories 
of  social  women's  movements,  researches  of  socio-economic 
aspect  of  women's  lifes.  These  moments  promote  the  deve- 
lopment of  social  reflection  of  Russian  woman  and  make 
her  more  active.  "The  hand  of  help"  from  world  women's 
community  aseisos  her  in  such  severe  situation. 
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THE  IMPACT  OF  NEW  TECHNOLOGY  ON  MEN  AND  WOMEN 

Dr.  ViUlina  Kovai 

The  Institute  of  Labour  Problems  and  Polttical  Sciences 

ot  Russian  Acadamy  of  Sciences. 

The  Impact  ot  new  technology  on  tJie  development  ol  human  society  Is  widely 
known.  Its  comprehensive  e«ect  on  ail  spheres  o<  economic,  political  and 
social  Ife  becanw  i  >e  ot  the  main  subjects  for  the  researchers  (especially 
since  the  eOs).  There  were  publshed  many  bool<s  on  this  theme.  Bi*  the 
problem  of  Impact  of  new  technology  on  gender  relations  is  relath^ely  a  new  one 
and  it  became  the  theme  for  the  research  of  the  International  Project  carried  by 
the  Vienna  Centre  for  Coordination  and  Infomration  In  Social  Sciences.  The 
author  of  this  report  is  one  of  the  partldpanU  of  this  project. 

Rrst,  H  was  necessary  to  find  out  how  male  and  female  labour  are  Influenced  by 
new  technology;  wlw  gained  more  from  technical  Innovations:  men  or  women; 
whtat  are  tiie  links  between  new  technology  and  gender  relations  at  macro  and 
micro  level. 

A  specific  feature  of  scientific-technological  progress  In  the  polistructural 
economy  of  the  fomier  Soviet  Union  Is  that  various  economic  branches 
simulaneously  go  through  the  process  of  mechanisation  <A  manual  jobs.  This 
Involves  the  introduction  of  automation  and  the  use  of  the  latest  achlevemerts 
in  science  and  technology  such  as  electronics,  micro-electronics,  computers, 
robotica  and  flexible  systems. 

The  country  is  lagging  behind  many  other  countries  in  technical  equipmert  of 
Industry  (40%  of  work  done  manually  In  Industry).  However,  the  Introductton  of 
new  technologies,  essential  for  economk;  devetopment  affects  men  and  women 
In  a  different  way.  Their  abilities  to  develop  new  technotegy  In  their  own 
Interests  and  ttwse  of  society  dWer  for  a  number  of  reasons.  This  Is  rooted  in 
historically  based  dHferences  In  the  fomis  and  spheres  of  men's  and  women's 
labour.  The  most  widely-spread  cultural  stereotypes,  strong  patriarchal 
Irifluences  In  society,  the  overwhelming  prevalence  of  men  In  all  echetons  of 
power,  especially  at  the  top,  have  resulted  in  weaker  ties  between  women  and 
the  technotegteal  kinds  of  employment  and  prejudice  In  regard  to  the  application 
ot  rtow  tedmotogy. 
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HI  recent  time  all  •nterprlMs  belonjjed  to  the  State.  Ihe  command- 
bureaucratic  authoritative  adrviinlstration  deckled  what  kind  of  new  technology 
ehouW  be  introduced  and  where.  Women  practicaly  didnl  participate  in  these 
dectolone.  At  the  macro  level  we  may  retrace  the  direct  connection  of 
authorlattve  elructures  and  the  way  new  technology  was  used  in  the  interest  of 
certain  social  groups  according  to  sex. 

The  dMsion  o«  industry  Into  "male'  and  lemale'  branches  was  apparent  from  the 
beginning  c4  the  involvement  of  women  in  public  production  after  the  October 
RevokJtlon.  Historically,  preference  was  given  to  the  development  of  heavy 
branches  of  Industry  fmale*).  connected  with  engineering  and  weapons 
manufacturing  where  the  latest  technical  achievements  were  used  and  the  best 
specialists  are  concentrated.  The  vast  majority  of  them  are  men. 

Instead  ol  using  new  technological  Innovations  for  the  satisfaction  of  people's 
needs  they  were  used  for  mlll«y  purposes.  It  Is  one  of  the  main  reasons  why 
the  economy  Is  In  deep  crisis  right  now.  But  this  Is  a  crisis  of  overproduction  ol 
weapons  and  underproduction  of  consumer  goods  for  people.  Such  State  policy 
has  rasutted  in  technological  lagging  behind  in  Ight  industry,  where  the  female 
labour  force  Is  concentrated,  leaving  I  In  deep  crisis. 

The  food  Industry  and  sodal  sen/lces:  medldne.  education,  cuHure  and  trade 
are  similariy  affected.  From  60  to  90%  of  the  labour  force  in  these  Industries 
are  women.  More  than  40%  of  worit  in  these  branches  is  done  manually  by 
vwmen  for  low  wages  -  the  lowest  in  the  country.  The  immediate  replacement 
of  out-dated  equipment  wHh  the  latest  technology  is  badly  rtaeded.  However, 
managemeni  at  the  dedslon-maidng  level  (practically  all  men  doesnl  seem  to 
be  in  a  hurry  to  make  investment  Into  these  branches.  It  is  more  profitable  for 
the  state-owned  enterprises  to  use  cheap  female  labour  instead  of  expensive 
new  equipment. 

According  to  the  Central  Bureau  ot  Statistics,  women  make  up  30  to  50%  of 
those  employed  in  heavy  industrial  wort<.  In  agriculture  this  Is  98%.  About  30% 
of  women  Industrial  wori<ers  are  employed  at  Jobs  not  covered  by  safety 
legislation. 

II  the  Introductten  of  new  technology  relating  lo  mechanisation  and  automation 
is  continued  at  the  present  pace,  women  will  be  taken  out  ol  heavy  manual  jobs 
only  in  50-70  years. 
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Thu»,  ttwr«  Is  a  stuatlon  in  which  scientific  and  technological  progress  finds 
extensiv*  applcatlon  in  'man's'  industries  and  only  sHghtb'  affects  the  industries 
where  women's  labour  prevals.  Thus  it  has  little  effect  on  the  number  of 
women  employed  at  hard  manual  jobs,  nor  does  k  positively  affect  their  labour 
activities  or  condidons  of  work. 

Even  where  new  technologies  are  used  in  the  design  of  new  equipment 
women's  needs  are  not  considered.  Now  machinery  Is  designed  exclusively  to 
be  used  by  men.  As  a  result,  women  are  forced  to  suffer,  vrarldng  in  uncomfort- 
able positions  during  the  whole  woridng  day.  leading  to  a  loss  of  productivity 
and  efficiency.  Such  losses  amount  to  13-20%. 

Gender  aspect  of  technological  innovations  at  the  level  of  enterprises  may  be 
also  observed  in  further  division  between  male  and  female  jobs.  The  plant 
'Krasny  F'roletary'  can  be  an  example.  When  a  new  shop  suppBed  with 
electronic  equipment  was  created,  the  recwitment  of  highly  qualHied  woriters 
was  announced,  but  exclusively  for  men  from  25  to  35  years  old  with  Ngher  or 
specialised  secondary  education.  Women  were  not  taken  on  except  as  shop- 
deaners.  This  dlscrimlnatten  practk»  gave  rise  to  resistance  from  women- 
machine  operators  wortdng  on  old  lathes.  One  woman  -  a  veteran  who  had 
been  wortdng  on,  and  caring  for,  her  lathe  for  40  years  -  demanded  that  she 
shouM  keep  the  lathe  and  Us  wortdng  space  for  as  long  as  she  was  fit  to  wort(. 
Administration  was  forced  to  comply  with  her  demand. 

The  researcher  of  women's  problems  LYuk  points  out  that  in  the  system  of 
production  of  economte  and  pubHc  relations,  there  is  a  contradiction  between 
the  fomwl  economto  equality  of  women  and  men  In  relation  to  production  tools 
and  their  unequal  opportunWee  to  exerdse  this  right.  Women  usually  are  hired 
to  worts  new  technology  in  second  rate  or  auxiliary  roles.  Men  do  master  jobs. 

AuthoriUtive  hierarchical  structures  on  which  posts  are  filled  by  nomination 
leads  to  the  appointment  of  men  to  higher  ranking  posts,  irrespective  of  their 
competence  and  educational  level. 

As  a  result.  In  spite  of  the  higher  educational  level  of  women  (they  comprise 
61%  among  those  who  have  higher  or  special  secondary  educatton).  they 
occupy  only  7%  of  dedsten-maWng  positions.  Practically  each  second  man 
from  this  category  occupies  leading  posts.  Moreover.  50%  ci  men  occupying 
managerial  posts  don't  have  Ngher  educatton.  The  fact  tlial  the  economy  was 
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tm»<M  in  nuny  cam*  by  kwompatont  ptopi*,  aiming  to  pr*Mrv«  thdr 
priviteges  and  oppoaJng  th*  intnxkiction  o»  innovation«.  Is  one  of  tlw  serious 
causes  of  tiw  deep  eoonomic  crieis. 

In  the  transHlon  of  enterprises  towards  a  free  martcet.  administration  iiae  a 
possibility  to  moderize  and  to  introduce  new  tedmology.  A  resulting  reduction 
of  labour  force  is  at  the  expense  of  women.  They  are  considered  as  a  less 
desirable  labour  force  in  comparison  with  men,  demanding  addkionat  sodal 
expenses,  V  they  have  chlldrea 

Thus  the  introduction  of  new  technology  i«  often  used  by  the  administration 
against  the  Interests  of  women  and  leads  to  a  rise  in  the  unemployment  rates 
and  aggravation  of  social  conflicts  In  the  society. 

H  before  perestroyka  there  was  not  a  problem  to  find  a  job.  just  now  the 
situation  has  changed  dramatlcally.  Women  constitute  80%  of  the  unemptoyed. 
More  than  70%  of  them  are  women  wfth  Ngher  education  from  30  to  45  years 
old.  There  are  many  engineers  among  them.  It  means  that  high  professional 
level  and  education  cani  guarantee  jobs  for  women. 

H  Is  also  a  great  problem  to  find  a  new  job  for  low  sidiled  women  who  were  laid 
off  because  of  the  introduction  of  new  technology. 

According  to  statistics,  of  the  total  number  of  women  relieved  of  hard  work  and 
hazardous  woric  In  industry,  more  than  30%  have  changed  their  jobs  to  new 
ones  with  similar  working  condllons,  and  for  another  30%  worl<ing  conditions 
have  worsened.  Only  a  little  over  30%  have  improved  their  wortdng  conditions. 

This  Is  blamed  mainly  on  Inadequate  training  and  low  skills  of  women  wort<ers 
as  well  as  re-tralning  dttficulties. 


New  ttchnotogy  and  it«  Influence  on  women's  profcMional  level. 

As  wtth  all  processes,  the  introductton  of  new  technotogy  has  advantages  and 
disadvantages.  There  have  been  qualitative  changes  in  the  Soviet  women's 
educattonai  and  professional  standards.  Of  1500  professions,  women  are 
currently  studying  1000.  excluding  those  that  have  adverse  effects  for  their 
health. 
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In  1941,  there  were  864.000  women  in  the  natiotwl  economy,  in  1960  - 
5189,000.  and  in  198C  -  £1)757.000.  Among  specialists  with  higher  and 
specialised  secondary  education  by  the  end  of  the  1980s  women  made  up  58% 
ot  engineers.  67%  o»  doctors,  87%  of  economists,  89%  of  book-keepers,  and 
91%  of  Ibrarlans  and  biblographers.  A  noticeable  growth  In  educational  and 
professional  standards  has  enabled  many  wonwn  to  do  well  in  such  a  complex 
and  untradkional  field  as  management  -  about  26%  among  leaders  in  the 
national  economy  are  women.  They  are  directors  of  enterprises,  production  or 
sdentiflc-producllon  associations  and  dHferent  kinds  of  otiier  small  enterprises. 
At  the  same  time  analysing  conditions  for  women  to  master  new  technotegies,  it 
is  importanl  to  take  two  factors  into  account:  among  women  with  specialised 
secondary  educatton,  the  activity  of  60%  is  based  on  a  relatively  small  volume 
of  scientific  and  technteal  knowledge.  On  the  other  hand,  humanities"  workers 
prevail  (teachers,  medkal-workers.  planners,  economists,  trade  workers). 

The  recent  Introductton  of  new  technotogles  Into  'male'  branches  of  Industry  has 
been  accompanied  by  gains  for  some  women.  The  number  of  highly  qualified 
women  has  doubled  In  engineering,  the  radio  and  electronic  industry  and 
electronic  and  automatic  machines  manufacturing  as  well. 

For  the  majority  of  women  In  the  precision  Instruments  and  radio  Industry, 
however,  where  they  make  up  65-70%  of  wort<ers  labour  Is  rather  tiresome  and 
monotonous.  It  Includes  a  great  number  of  operattons  such  as  assembling, 
demand  a  great  deal  of  precision,  attentton.  accuracy-quaiHies  more  inherent  in 
women  than  men,  and  irwn  do  this  worit  reluctantly. 

The  use  of  -sorhputers.  electronic  and  microelectronic  wuiume:*  !ed  to  the 
appearance  ot  new  professions  among  women  such  as  pro-ammers.  perfora- 
tors, main  and  auxiBary  operators,  etc.  Women  make  50-em .  of  these. 
However,  women  are  occupied  mainly  wi?h  auxiliary  opeiations  in  these 
spheres. 

The  press  and  studies  have  repeatedly  noted  recently  that  female  specialists 
have  not  been  emptoyed  in  fuM.  and  even  more  Important,  they  have  not  been 
employed  under  optimal  terms.  The  gap  between  their  standards  and  those  of 
men  has  been  Inaeasing.  despHe  equal  education  opportunities  from  the  sUrt. 
According  to  a  study  of  a  number  of  industrial  enterprises,  women  have  been 
promoted  to  managerial  pos»'.  at  a  stow  pace. 
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The  mastery  of  new  technology  by  women  Is  seriously  hampered  by  a  number 
of  factors: 

•  there  is  no  adequate  system  of  training  and  ret  raining 

•  40%  of  all  women  employed  In  the  national  economy  are  in  unsl<i«ed  wori< 
and  in  sectors  of  industry  where  the  mechanisation  level  is  low 

•  women  are  extremely  busy  exercising  many  duties  simultaneously. 

Excessive  household  duties  make  K  very  hard  for  women  to  raise  their 
professional  skills  and  acquire  experience  necessary  for  new  technotogy. 
HousehoW  duties  take  up  275  bilHon  hours  annually  while  only  250  billion  hours 
are  spent  in  the  national  economy.  Women  spend  30-40  hours  a  week  on 
housewori<  compared  woth  10-20  hours  by  men.  This  means  that  work  at 
home  where  mechanisatkin  is  virtually  unavailable  is  a  second  shift  for  women. 
Only  15%  of  house  worit  is  done  with  the  help  of  machines  (vacuum  cleaners, 
washing  machines,  refrigerators).  Only  some  families  have  microvens  or 
dishwashers.  After  the  Rberailsatton  of  prices  (since  the  1st  January  1992) 
many  families  reduced  the  number  of  sen/k«s  whteh  they  used  before,  because 
they  cani  afford  to  pay  Ngh  prices  for  them.  H  means  that  the  arr.ount  of  house 
wori<  Increased  especially  for  women.  This  sharply  reduces  the  time  woms.-: 
can  devote  to  their  health  and  their  intellectual  growth.  An  obvious 
disproportion  in  the  degree  of  partteipatlon  in  household  actlvHies  indicates  that 
the  tradillonal  stereotypes  of  men's  and  women's  Ijehavtour  have  not  been 
overcome  In  society.  More  than  that,  these  stereotypes  have  transiormed  in  a 
peculiar  way.  Youth  today  take  K  for  granted  that  women  are  fully  employed  in 
the  economy  and  at  the  same  time  are  housewives,  wives  and  mothers. 
Obvfously.  a  direct  result  has  been  the  unbearable  physical  and  mental  stress 
that  has  affected  women.  A  selective  examination  of  51.000  workers'  and 
fanners'  families  in  1989  showed  that  women  employed  in  industry-  could 
devote  11  minutes  a  day  to  study  or  raising  their  professional  skills  on  working 
days,  on  weekends  -  8  minutes,  female  farmers  -  3  and  3  minutes  respectively. 

Assessing  women's  opportunities  to  take  part  In  the  technical  renewal  of 
productton  in  full  by  upgrading  their  professional  skttls.  one  cannot  ignore  the 
fact  that  over  the  last  decade,  as  a  result  of  a  divorce  explosion  (nearly  1  milHon 
families  break  up  annually),  there  has  been  a  catastrophic  rise  in  the  number  of 
women,  raising  their  children  on  their  own.  Mother  families',  headed  by  women 
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comprise  8-9  mJIBon  today.  Women  In  such  families  are  exposed  to  even 
greater  personal  and  material  pressures.  To  change  work  by  upgrading  their 
skllis  -  and  this  takes  time  and  effort  becomes  increasingly  problematic. 

Even  considering  all  these  dlfflcuHies  and  thai  complex  problems  exist,  we 
stress  that  the  technical  nwdemisation  of  all  economic  branches,  including 
public  servk»s  and  recreation  fadities,  provkies  an  opportunity  that,  with  a 
correct  approach,  could  make  women  noticeable  better  off  and  could  progress- 
K/eiy  change  the  professk>nal  and  industrial  siiuctures  of  women's  labour. 

The  applcatk>n  of  advanced  western  technology  and  equipment  to  the  light  and 
servtee  Industrie*  makes  It  Inaeastngly  necessary  to  train  and  retrain  skHled 
workers  in  their  industries.  They  are  also  the  Industries  in  which  women 
vwrkers  prevail.  Where  such  equipment  is  to  be  Installed  account  should  be 
taken  of  the  experience  of  similar  faciltties  In  western  countries  In  order  to 
overcome  the  difficulties  facing  women  In  transition  to  new  forms  of  labour.  The 
role  of  trade  unions  and  management  shouM  be  noticeably  enhanced  in  this 
process  to  take  the  interests  of  women  into  account  In  fut.  It  Is  also  essential  to 
make  women  more  Involved  in  dedslon-maWng,  concerning  the  Introductton  of 
new  technok>gy,  in  order  to  create  favourable  conditions  for  women. 

Considering  the  partteular  Importanca  of  professional  training,  studies  should  fc»e 
held  to  find  out  the  extent  to  which  professional  orient^ion  affects  young 
women,  at  what  age  such  orientation  should  bt;  conducted  and  in  what  forms 
and  how  profes*k)nal  training  relates  to  subsequent  work. 

Where  benefits  for  working  mothers  have  been  introduced  they  have  been  used 
by  only  1-3%  of  women.  Flexible  working  has  only  stowly  been  adopted. 
Unfavourable  attitudes  to  women  on  the  part  of  management  have  been 
blamed. 

When  a  new  X^drnotogy  is  selected  and  priorites  for  its  application  in 
productions  with  predominantly  women's  labour  aro  set,  H  Is  necessary  to 
strictly  consider  criteria  such  as  easier  working  conditions,  better  hygienic 
conditions,  shorter  wortdng  hours,  and  higher  production  efficiency.  It  Is 
necessary  to  wort(  out  and  put  into  action  a  system  of  administrative,  legal  and 
educational  measures  to  guarantee  women's  equal  access  to  jobs,  using  new 
technology. 


233 

£R|c,ntributions  GASAT         page  265        The  Netherlands  1992 


Summing  up  the  Influence  of  new  tecfvroloay  on  female  labour  force  In  the 
sphere  of  manufacture,  we  can  conclude  the  following: 

1 .  It  reduces  the  number  of  women  operating  In  manual  jobs 

2.  htew  technology  gives  an  opportunity  to  acquire  new,  more  interesting 
professions,  to  advance  quaKication  level  and  to  improve  skill. 

3.  New  technology  makes  women  bear  the  responsibility  for  their  work,  makes 
the  work  nwre  interesting  for  them.  On  the  other  hand,  for  the  majorty  of 
those  working  on  the  new  equipment  there  is  an  inaease  of  stress. 

4.  in  spite  of  the  Improvement  of  labour  condHtens  and  safety  measures,  the 
maiority  of  women  as  well  as  men  consider  that  the  new  technotogy 
negattveiy  affects  their  health. 

5.  h4ew  technotegy  leads  to  the  growth  of  labour  productivity,  which  gives  the 
po*?lblllly  for  administration  to  increase  workers'  wages.  However,  the  gap 
of  abou  30%  between  women's  and  men's  salary  is  still  preserved.  The 
higher  level  of  wages  associated  with  new  technotogy  attracts  women 
specialists  from  other  spheres  -  teachers,  accountants  -  in  which  the  level 
of  wages  was  much  lower. 

6.  New  technotegy  leads  to  further  deepening  of  the  male  and  female  labour 
diviston.  The  possible  opportunities  for  the  advance  of  women  are 
generally  not  taken  up.  Men  stil  control  electronic  and  technical  equipment. 
New  female'  professions  connected  with  the  use  of  computers,  such  as 
programmers,  operators,  perforators  are  of  subsWIary  character, 

7.  Introductton  of  technical  innovattens  makes  earlier  skills  redundant.  This 
affects  many  women  around  penston  age,  for  whom  it  is  very  dWteult  to 
adapt  themselves  to  the  work  with  computers,  eiedronics  or  micro- 
etectror)ics. 

8.  Many  women  are  laid  off.  the  others  move  to  service  the  economy,  but  at  a 
tower  job  level,  which  often  doesn't  correspond  to  their  professional  skill. 
This  means  that  the  general  professional  level  of  female  labour  force 
becon[>es  tower,  and  the  gap  between  men's  and  women's  professional 
skills  Increases. 

9.  As  a  rule.  Introductton  of  new  technotegy  leads  to  structural  unemployment: 
women  are  the  first  vtetims  of  such  structural  changes. 
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To  make  women's  econoirte  contribution  more  efficient,  many  researdiers 
suggest  a  number  of  measures,  tlw  most  important  of  wtiicfi  are  the  following: 

1 .  To  exparxi  the  Introduction  of  new  technology,  automate  and  mechanise 
rtortc  places  wtwre  women  work.  Carry  out  new  technology  with  an  eye  on 
women's  special  ergonomic  needs. 

2.  Set  up  the  training  and  retraining  of  women  In  the  workforce . 

3.  Teach  women  a  new  profession  to  transfer  them  In  the  future  to  jobs  that 
do  not  involve  hard  physk»l  work. 

4.  Select  jobs  wtiere  women  can  be  employed  In  shorter  working  hours  or  at 
home. 

5.  Create  necessary  conditions  so  that  women  can  optimally  combine  their 
nfwthering  duties  with  work  and  public  activity. 

6.  Relieve  women  of  hazardous  and  over  strenuous  work;  see  to  it  that  the 
law  banning  the  employment  of  women  at  hard  Jobs  Is  strictly  observed. 

7.  Guarantee  the  retentten  of  jobs  for  wrtiich  women  are  employed  In  shorter 
working  hours. 

8.  WWely  Introduce  flexible  working  regimes  for  women. 

9.  Reduce  a  worWng  day  by  one  hour  for  women  with  2  or  more  children  and 
provide  them  with  an  extra  paid  day-off  a  month. 

10.  To  re-consWer  production  nonns  for  men  and  women  by  taking  women's 
phylstologlcal  pecUlarltleB  Into  account. 

In  order  to  implenwnt  these  points  into  life  it  is  necessary  to  create  the  Stale 
Programme.  Such  a  Programme  was  worked  out  by  the  t^nisters  of  the  former 
Soviet  Union  together  with  the  scientists  from  the  Academy  of  Sciences.  But  « 
doesnl  exist  any  tonger.  The  new  l^nlster  of  Russia  is  trying  just  now  to  work 
out  a  new  Programme  for  the  defence  of  women,  children  and  to  protect  family 
Interests. 
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II  REFLECTIONS  ON  GASAT  WORK 
IN  THE  FIELD  OF  EMPLOYMENT 


8  Restrictions  and  strategies  in  career 
development 
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or  Work  an<*  faally  issues  affed:  vs  all 
Marja  Brand 

Eindhoven  University  of  Technology,  The  Netherlands 


The  present  generation  of  university  and  college  students 
expects  to  -have  it  all-  and  live  happy  ever  after. 

^"^"••''"ll  in  y°«»r  (technological)  career  and 
i^v^P?  P^''''°"  i"  free  ti.e  is 

tw^araS!^  ^""^  watermelons  with 

a?  ^iiit  ^^^'i  ^  "^^^  discuss  strategies  to  survive  at  ho»e, 
^LIJ?^  ^"  ^"""^  •P""  free-ti»e.  A  survival  Manual  is 

given  for  nen  and  woaen  to  succeed  in  dual  career  partner  - 

so^'i"!  changes  of  the  century. 
Ill    V^ii/^^  ""''''^  organisation  in  .ore  than  one 

f      vf^w""  exa«ple  of  such  an  issue.  There  are 

^ItJ  <      ^1  "^^""^  ""'"'f         ^""^iy  is^"*"  »"»y  have  signi- 
impact  on  organisations  and  a  nunijer   of  possible 

t°  ^^^T^         coMpanies  to  support  families  instead 

of  aiP  '-'./ees  only. 


^^i^    „*°i^f  v"/."^  things.  K^' they  are 

'i^  It  doesnot  vorfc  anynore.  it  seems  to  m/ that 

^t^^^  ^°  ^'if\3''^'  ^°  sorting, 
but  rorgrot  to  teJJ  the.  that  «5thers  need  sljence  to  reld 

hLr   ,V  l^^/"^,,^",^'  mothers  were  made  to  dxMturb,  every 
""^'l  technician  vho  cannot  taJce 

2^7!  ,5^7  <^i<^  not  finish  at  the  office.  Her 

male  coiiegues  can.) 


What  has  kept  the  syste.  running  in  the  past  is  the  fact 
that  most  wives  and  .others  did  not  have  careers  -  not  in 
the  sense  that  husbands  and  fathers  do.  Their  jobs  were 
clearly  subordinated  in  their  own  .inds  to  husbands'  ca- 
reers and  £a.ily  priorities.  Even  if  thei.-  wages  were 
necessary  to  Mke  ends  i^et.  This  has  allowed  social  insti- 
tutions to  re.ain  rooted  in  the  pre.ise  that  breadwinner 
husbands  and  ho.e.aker  wives  were  the  nor.. 

The  division  of  household  labour,  the  way  we  care  for  our 
children  and  our  orientation  towards  work  are  wijor  changes 
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in  the  last  decades.  Although  there  are  a  lot  of  problems 
to  face,  logistical  crises  to  overcoM,  identity  problems 
to  worKout  and  conflicts  to  fight  over  the  dual  career 
partnership  is  coming  into  sight. 

'There  is  nothing  like  a  dual  career  couple  that's  functio- 
ning well.  Bach  person  has  a  sense  of  control  of  her  or  his 
life.  No-one  is  feeling  helpless  or  trapped  by  the  other 
one's  dependency.  Each  has  the  other  to  respect,  care  and 
feel  proud  of.'^ 


-.CMO 
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Shared  responslbilitiM 

Somehow  men  have  not  found  a  coherent  feeling  eUsout  car- 
reer-oriented  wives.  They  may  say  they  have  as  much  respect 
for  a  wife  who  stays  hone,  but  in  reality  they  don't  and  on 
the  other  hand  they  may  think  positive  of  career-oriented 
wives  but  not  want  to  live  with  them. 

Expectations  may  b«  changing,  but  surveys  show  that  couples 
by  and  large  modify  attitudes  more  than  behaviour.  More 
than  half  of  a  United  States  poll  said  that  husband  and 
wife  should  talce  equal  responsibility  in  preparing  meals, 
but  In  fact  the  wife  did  the  cooking  in  three  couples  out 
of  four.  It  is  frequently  difficult  to  seperate  vhat  cou- 
ples think  Is  the  nature  of  their  work  arrangement  from 
what  actually  happens  in  day-to-day  lives.' 
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in  their  book  The  two  career  couple,  Francine  and  Douglas 
Hall  discuss  the  different  types  of  partnership  they  stu- 
died. They  found  that  "accomodators"  and  "allies"  function 
best  at  least  with  a  Ttinimum  of  conflict.  "Adversaries 
and  "acrobats"  lost  in  the  end  because  of  the  pressure  on 
the  partnership. 

(XccoBodators  =  couples  in  which 'one  is  responsible  for 
maintaining  ho«e  and  family  while  the  other  pursues  a  career. 
Allies  -  couples  who  simplify  their  lives  by  setting  mutu- 
ally acceptable  standards  that  are  easy  to  aeet. 
Adversaries  »  both  have  conventional  standards  for  career, 
home  and  relationships  and  presses  for  the  other  to  provide 
the  support. 

Accrobats  =  try  frantically  to  have  and  do  it  all.) 


career  and  fa.lly  coM«it«ent:  Tips  for  partners 

TO  make   it  work  dual  career  couples  could  recognize  the 

following  strategies': 

1.  Discuss  expectations,  priorities  and  needs  openly. 
DO  not  rely  on  a  tacid  assumption  that  your  spouse's  expec- 
tations are  the  sane  as  .  yours  or  that  your  partner  is 
telepathic.  It  is  amazing  how  Many  people  do  not  foresee 
that  a  career  as  a  technical  consultant  will  be  at  odds 
with  a  spouse's  need  for  a  lot  of  togetherness.  It  is 
equally  amazing  how  many  people  assume  the  other  one  is 
going  to  clean  the  toilet. 
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2.  Be  realistic  about  what  each  of  your  careers  entail. 
How  mobile   is  each  of  your  careers.    Do  they  tie  you  to 
Bangkok,    Austerdam  or  Vienna?  Ask  the   hard  questions  in 
advance ; 

What  if  we  couldn't  both  find  good  jobs  in  the  same  city? 
Does  it  matter  who  makes  more  money?  What  if  one  of  us  Celt 
like  chucking  the  career? 

Meanwhile  laarn  about  each  other's  work  to  be  sympathetic, 
share  your  hopes  and  triumphs,  but  don't  overload  each 
other  with  details.  Develop  confidents  at  work  to  discuss 
the  nitty-gritty  with. 

3.  Talk  to  other  people  who  have  a  similar  lifestyle. 

The  importance  of  peer-support  is  essential .  Whether  your 
friends  say  "Hey  great,  you  are  taking  Pin  and  Francine  to 
the  zoo"  or  "You  mean  she's  stuck  you  again  with  the  kids?" 
can  make  all  the  difference.  Unless  your  need  for  communicy 
approval  is  very  low,  think  twice  about  settling  a  tvo 
career  family  in  a  conservative  area. 

4.  B«  realistic  about  what  you  can  accomplish. 
Recognize  that  two  of  you  are  trying  to  do  what  used  to  be 
considered  threa  full-time  Jobs:  two  careers  and  a  home  and 
family.  Piano  lessons,  making  a  lot  of  money  before  age  40, 
run  movies,  nights  out,  spontaneous  visits,  tidy  bathrooms 
are  things  other  couples  have  learned  to  forego. 

5.  Schedule  time  to  be  together,  to  be  alone  and  to  relax 
and  do  nothing. 

It  may  sound  unspontaneous  to  plan  these  things  but  it  may 
be  the  only  way  to  prevent  yourself  from  trying  to  remember 
when  was  the  last  time  you  said  anything  significant  to 
each  other.  Eating  out  sounds  great,  because  at  home  the- 
re's always  the  phone  to  answer  or  that  broken  chair  to 
fix. 
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6.  Delegate  some  of  your  family  responsibilities, 
including  things  you  take  pride  in  like  cooking,  gardening, 
sending  birthday  cards.  There's  not  enough  time  in  a  day. 
Also  have  back-up  plans  for  unexpected  situations  such  as 
family  illness,  strikes  and  business  trips. 

7.  Speak  up  about  the  adjustments  that  are  needed  to  make 
the  impossible  work. 

Raise  issues  with  your  employer,   your  government.  Someone 
has  to  do  these  things. 

career  and  faMily  lif« 

TO  those  Who  point  out  that  two-career  couples  are  a  threat 
to  family  lif  we  can  say  it  is  not  women's  participation 
in  the  labour  force  that  is  becoming  incompatible  with  the 
concept  of  family.  Rather  it  is  careers  b»  they  have  been 
traditionally  understood. 

The  two  career  partnership  is  a  lot  of  work  and  the  reward 
lies  mostly  in  areas  that  do  not  show  up  in  the  images  of 
the  popular  cultus.  The  emphasis  in  studies  on  partnership 
has  been  too  much  on  individual  solutions',  but  real  in- 
stitutional change  is  needed.  In  future  men  and  women  must 
co-operate  in  the  search  for  solutions  on  a  larger  scale. 


Career  developaent? 

Hen  who  are  truly  committed  to  being  »qual  partners  with 
their   wives    in   home   and    family   reponsibilities    and  to 
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giving  equal  priority  to  their  wives'  careers  recognize 
that  this  could  Mean  slowing  down  their  own  career  develop- 
ment. Sad  to  say  is  that  men  who  share  on  a  50-50  basis  in 
hoae  and  family  tastes  report  feeling  somewhat  isolated. 
Cowaitaent  to  career  is  suspect  and  other  men  look  down  on 
then  for  doing  household  labour. 

Executive  guilt:  flho's  taking  cars  of  the  children? 
Managenent  psychologists  agree  that  nothing  tugs  more 
insistently  at  executive  psyches  these  days  than  the  fear 
of  shortchanging  the  kids.  More  and  nore  parents  are  asking 
whether  the  higher  salary,  bigger  title  or  the  extra  pro- 
fessional recognition  can  sake  up  for  leaving  toddlers  in 
tears  each  Bomlng  or  returning  to  a  teen  who  is  hurt  and 
angry  each  night.  Evan  parents  who  can  affort  the  best 
childcare  worry  that  it  will  not  provide  the  warath  and 
doting  attention  they  reaeKber  having  as  children  or  Imagi- 
ne to  be  possible.  In  a  study  of  corporate  woaen  officers 
the  respondents  ranked  quality  tise  with  children  as  the 
prinary  personal  sacrifice  they  aade  because  of  their 
career*. 

Corporations  are  beginning  to  discover  that  sore  and  Dore 
of  their  Bost  valued  employees  are  willing  to  sacrifice 
work  tine,  productivity  and  possibly  careers  to  devote  nore 
tine  to  family  natters^.  Fathers  are  sharing  not  only 
fanlly  responsibilities  but  also  the  worry,  stress  and 
guilt  associated  with  leaving  the  child  in  someone  else's 
care.  Nearly  30  %  of  men  in  a  Fortune  survey  said  they  had 
refused  a  new  job,  promotion  or  transfer  because  it  would 
have  meant  less  family  time;  25  %  of  women  gave  the  same 
respons.  The  survey  showed  that  childcare  responsibilities 
take  a  toll  on  productivity:  some  41  %  of  parents  lost  at 
least  one  day's  work  in  the  three  months  prior  to  the  poll 
to  care  for  familymatters  -  tending  a  sick  child  or  going 
to  a  school  performance  -  and  nearly  lo  %  took  three  to 
five  days  off. 
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These  figures  make  it  clear  that  companies  are  tied  to  the 
childcare  problen  on  way  or  another. 

HOW  do  work  and  fa.ily  issues  -  not  only  child  c«re  issues I 
-affect  organisations? 

The  concept  of  work-fanily  relationship  brings  to  Bind  pro- 
blems that  arise  in  accomodating  child  care  needs.  Reconci- 
ling work  and  fa«ily  responsibilities  is  however  not  only  a 
working  parent  issue,  it  also  involves  workers  -  both  young 
and  old  -  without  children,  who  have  other  types  of  family 
concerns.  It  is  not  only  a  dual  career  issue,  it  concerns 
working  couples  at  all  income  levels.  It  is  not  only  a 
"women's"  issue,  it  affects  workers  of  both  sexes. 
Some  areas  in  which  work  and  family  issuas  may  have  signi- 
ficant impact  on  your  organisation  include: 

absenteism 
turnover 
recrultaent 
plant  closing 
work  force  reductions 

plant  siting 
boom-tovn  impacts 
relocation  policies 
quality  of  worklife 
participative  management 

personal  time  off 
vacation  policies 
tax  credits  for  child  care 
child  care  centers 
infortiation  and  referral 

after-school  child  care 
suaaer  camps 

sick  child  care  ^ 
dependent  care  assistence- 
maternity  and  paternity  leave 

parental  leave  including  adoptive  parents 
personal  family  leave 

social  service  leave  to  aid  community  organisations 
family  education  seminars 
investment  in  training 

employee  benefits 
union  health  and  welfare  funds 
flexible  benefits 

O  '-v  J 
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salary  reduction 
employea  counsaling 

stress  aanageaent 
time  Mnageaent 

alcohol  and  drugs  ahuse 
patrentincf  seminars 
wellness  prograjis 

health  ceure  costs  contiLinment 
fitness  programs 
health  promotion 
tuition  assistance 
pre-retirement  counseling 

phased  retirement 
compressed  workweek 
shift  work 
overtime 
flexitime 

part-time  work 

job  sharing 

summer  hours 

work  at  home  programs 

community  relations 

corporate  contributions 
business-community  partnerships* 


The  list  aentloned  above  is  not  covering  all  areas  possi- 
ble. My  imagination  is  not  big  enough  to  cover  it  all.  The 
main  task  is  to  direct  the  discussion  towards  an  understan- 
ding of  the  organisation  involved  in  -carrying  the  three 
watermelons.  Based  on  a  realistic  picture  we  can  create 
structures  and  policies  needed  to  balance  work  and  family 
life  for  evaryone. 


True  equality 

If  women  accept  succes  to  the  same  extent  and  in  the  sane 
way  that  many  men  do,  the  problems  will  be  enormous.  If 
women  simply  adopt  the  number-one-ism  that  dominates  the 
workplace,  the  drive  for  achievement  will  probably  lead 
them  into  the  same  narrowing  and  unpromising  obsessions 
that  destroy  many  men.  A  mora  egalitarian  society  in  terms 
of  the  distribution  of  income  and  social  respect  would  make 
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Moanwhlle  we  Shall  have 
it  easier  to  escape  nu»ber-one-is™.  Meanwhile  w 

to  struggle  with  the  values  that  surround  us  and  try  to 
^Late  true  eguaUty  in  the  ho,e  and  the  worKing  environ- 
ment. 


i.Dr.  Dimitrina  Petrova,  Geldrop,  april  1992 

2.Sohwartz    P.,    Blu»stein    P.,    American    Couples  Willia. 

Morrow,  1984 

3. Schwartz  P.  and  Blumstein  P.  1984 
4. Barret  K.,  Ms  Magazine  june  1984 

change  to  mak«  it  work. 

6.  H«idrich  and  Struggles  in  Fortuni.  6,  1987 

7.  Fortune  surv.y  of  400  .en  and  wo.en  with  children  und.r 
12  year. 

8.  Dependent  cars  includes  care  of  children,  older  par.nts 
and  handicapped  dependents. 

9.  Based  on  Friedman  ^ '  J^J^^/r^'^^i^^ts^an 'i!' e.o!! 
York:    The  conference  board,    1987  ana  n 

Dual  career  partnership:  nice  or  nasty?  WKO  1987 
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Views    of    women    Managers    working    in    the  U.K. 
petroleum  industry. 

Sonja  Hall,  Deborah  Trayhurn 

Leeds  Metropolitan  University,  O.K.  * 

Studies  of  women  Performing  management  r°l«s  ^^^^"'^^^^^l^^i^^g 
disparities  in  the  "^^^^"ilatTons  do  begin  to  exhibit  a 
managerial  positions.       "^^^^J'^b/en  s^^^^^  that  more  women 

more  flexible  culture  S  posts.  Other  factors 

would  gain  access  to  ^f^'^^^^^tonr  ^^Y  •  however,  act  to 
regarding    interpersonal    behaviou  working  in 

prohibit  this  de^el°P^^"V_  "unTor,  peers  an.v  senior  staff, 
isolated  positions,  with  due  to  gender  would  be 

any  issues  of  an  interpersonal  nature  J  selected 

Moected  to  be  marked.  The  Petroieun.  Discussion 
for  a  qualitative  study  to  research  th^s^ues^  ^^^^gement,  of 
o1the%iews  of  a  sample  of  women    workl^g^     perceptions  of 

^flfeagCrs  erpecfatfo^s  l^^^ehaviour  will  be  provided. 

V  K       in     1992,      remains  differentiated 
The     labour     market,      m  ^rounds.  Although 

le.  years  engaged  in  paia  worr. 

aged  between  16  ^^  J^  ^  ,,3   „  opposed  to 

Trends   1991),    only   7.2%  of  wome      J  „hen  examining 

of  men  are  employed  ^^^^^l^Z.^e^s  are  female 
managerial  posts  further,  ^^^'^J  ^'J^^^^  levels  and 

few  (4%)  of  these  are  engaged  at  senior  ^^ions 

.  very   small   — ^  evanJ  in  an  analysis  of 

j^^,    1990).  Many  factors  are  rei  gendering 
this  Situation:  notions  and  values  °\^^'\'^^^  'J^ 
Of    skill    and   status;    —^-^    ^93":  organisation 
qualities     (Cockburn.    1985,   ^^'^'J'  „„d3  of  men  ( 

cultures  that  reflect  and  me e    the  pur^^^^^  ^^^^^^ 

Stead  1985);  and  the  <*Y;;'  J  been  seen  developing  ir. 
1990).    Greater    informality        J'^;"  „,^i„g  the. 

certain  organisations  (Handy  1985        agg^^^9  ^^^^^^^ 
„ore    'flexible'.    These   have  Dee 
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organisation  culture  which  are  likely  to  benefit  women  (BCS 
1990).  Alternatively,  however,  interpersonal  work  relations 
may  become  more  significant  in  determining  the  balance  of 
gender  power  in  the  workplace  and  work  as  a  barrier  to  these 
changes.  This  study  examines  the  views  of  women  managers 
recording  their  views  and  experiences  of  interpersonal  work 
relations  with  the  manager's  peers,  her  own  manager  and 
subordinates . 


The  Study 

The  research  was  undertaken  with  managers  working  in  the 
petroleum  industry  since  women  form  a  small  number  of  the 
employees  in  the  industry  and  are  likely  to  work  with  male 
junior,  peers  ar.  '  senior  staff.  It  was  undertaken  through 
individual  inte.  /iews  based  on  a  relatively  unstructured 
interview  format.  Each  interview  covered  the  same  areas  but 
the  interviewer  did  not  restrict  discussion,  finding  that 
coverage  of  these  naturally  varied  from  one  interviewee  to 
a.nother.  The  interview  approach  adopted  was  non-directive; 
each  session  was  taped  and  scribed  later.  The  work  focussed 
upon  obtaining  qualititative  information  in  order  to  identify 
themes,  patterns  and  areas  of  common  experience.  The  study 
included  discussion  with  12  women  managers  undertaking  a 
range  of  technical  or  project  management  work;  the  women 
ranged  in  age  from  mid  30s  to  late  40s  and  senior  to  junior 
level  management  jobs.  The  following  section  summarises  the 
themes  identified  from  the  individual  taped  interviews 
undertaken  in  1991.  Any  direct  quotations  used  from  the 
interviews  are  presented  in  italics. 
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Results 


interpersonal  work  relations  -  Peers 


A. 

...       i„t..vi...a  tooK  p..t 

„no.ntr«.d  on  .xp.rl.nc..  o£  ,it»»tlons. 
Although  th.  .1.  ot  ...lih?.         •3"'^  £„,„.„tl, 

,„    po.H.oh  "  „„p...6.„«t..pt«9to 

, .  „..t... ....  d...h.t.a  h, 

„y  ty  t.JklTO  over  «o~n    coll.Mu..  » 

th..  to        :r.o::ii.a,.d  o. 

u.t.h.a   to   .t   -"'"-^J"-,  t".t.a 

r„  tLt  th., ...  ««..h  .o^^.= 
:r.L.tr:r:::e"::-^.  »*— -  t 

preaicaceu  r  itself  was   seen  as 

h.d  'dohO       .t  t».  .»P«»"  •  ■ 

^  u  o6.rs    th.  wom.n  clrcumscrlb.d 

'  -  E'^Sr'^hrr hrrr- 

approaches,    ensuring  ^^^ticularly     in  meetings, 

undermine    men's     power,  particularly 
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Alongside  this  came  a  perceived  need  for  the  women  to 
ensure  their  professional  role  was  pre-dominant .  The 
importance  of  blending  in  and  conforming  to  standard 
dress  codes  was  stressed,  though  women  'needed  to  be  a 
lot  more  spot  on,  appearance  wise',  and  looking 
'exceptional  could  have  a  bad  effect,  women  are 
definitely  judged  on  their  appearance'. 

3.  Behaviour  exhibited  by  men,  'bordering  on  harassment' 
was  viewed  as  common  experience  and  generally  companies 
mechanisms  for  these  cases  were  not  seen  as  encouraging 
or  supporting  of  the  'victim'  concerned.  The  U.K.'s 
Industrial  Tribunal  system  was  regarded  as  'so  abhorrent 
that  some  women  will  not  go  through  with  cases  due  to- 
this ' . 

4,  Conveyance  of  personal  competence  in  females  was  felt  to 
be  required  over  and  above  requirements  for  their  male 
colleagues.  The  need  still  to  be  'conscious  of  the  job 
you  are  doing  and  to  make  sure  that  you  are  doing  it 
really  well'  was  clear.  Highlighting  women  in 
management  roles  and  activity  drew  with  it  the  penalty 
for  any  mistakes  made;  these  were  more  highly  visible 
and  'rated  worse  than  if  a  male  made  the  same  mistake'. 
Once  technical  competence  was  proven  the  agenda  still 
seemed  set  differently  for  men  and  women  :  work  in 
male  culture  that  for  example  gave  rise  to  "cliques' 
that  women  had  difficulty  in  joining. 

Different  treatment  and  behaviour  of  female  colleagues  by 
males  was  pervasive  but  problematic  'I  know  that  it's  there 
and  that  it  Is  underground,  but  Ifs  more  difficult  to  come 
up  with  examples',  which  of  course  makes,  it  impossible  to 
remedy.  Gender  power  relations  were  less  apparent  to  the 
interviewees  in  one-to-one  situations  with  male  colleagues. 
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B.       interpersonal  work  relations  -  Interviewee's  Managers 

Akin  possibly  to  all  staff,  relationships  with  ^he  wocnen's 
o'n    Tanagers     were     perceived     to     be     very  xnd.v.aual 

elations^ips  and  highly  dependent  on  the 
„aking    identification    of    -7;— t^^^^ 
relationships  were  spoken  of    in  more  posicx 
those  r-.h  peers.  Significantly,  managers  had  offered  support 

nrencouraaement,  fulfiXX-9  expectations  regarding  males 
playing  mentor  roles  thereby  occupying  the  more  sen.or  or 
feadin.  role  in  the  relationships.  The  following  presents 
specific  gender  relation  themes  which  emerged  : 

, .      Ensuring    that    the    encouragment    of    women    staff  was 
entirely      beneficial,      according      women      the  same 
opportunities  to  gain  skills  to  access  the  posts  w.th 
greatest  power   in  the  organisation,    was  needed  Even 
with  supportive  bosses    'it  is  still  a  disadvantage 
you  .re  very  anO^itious  because  discrimination  st.lX 
t/,ere'  and  further  recognition  of  skill  or  success  by 
the  manager  was  felt  to  be  less  fulsome  than  if  the  same 
had  been  achieved  by  a  man. 

2  Generally  open  and  friendly  relationships  existed  with 
managers  (all  male,,  with  a  great  deal  of  --^^  - 
the  women  within  their  work.  Greater  difficulty 
socialising  with  male  managers  was  clear  as  the  manager 
■found  it  a  lot  easier  to  socialise  ana  goss.p  ..th  r,.s 
„ale  staff  tkan  .ith  n,e',  working  with  a  woman  colleague 
was  said  to  make  him  feel  uncomfortable. 

The   iBsue  of   the  difference  between  a  man's  or  » 
Informal  relationship  with  their  boss  may  be  ^i^^^--;;" 

terms  of  career  development.  Informal  socialising  P  °v  » 
hlnnel    for    staff    to    discuss    ambitions    and  -P---- 

indicating    also    the    importance    of    networking.  «en 
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indicated  as  making  more  extensive  use  of  social  events  and 
networks,  even  when  socialising  was  deemed  to  be  a 
significant  part  of  the  job  undertaken.  This  was  felt 
primarily  to  be  due  to  the  limitations  placed  on  female  staff 
by  family  responsibilities,  making  devotion  of  sufficient 
time  and  energy  to  work  so  to  remain  successful  in  careers 
extremely  difficult.  Social  roles  were  thus  seen  as 
circumscribing  work  activities,  ensuring  that  while  her  male 
colleagues  were  down  the  pub,  she  would  be  at  home  'changing 
nappies'.  Kone  of  the  companies  where  the  women  worked 
offered  childcare  provision  and  few  made  arrangements  for 
career  breaks.  The  networks  known  to  the  women  operated  in 
very  informal  ways,  making  them  harder  to  challenge. 
Alternative  networks  for  women  specifically  were  not  thought 
to  be  advisable  however  because  they  would  identify  the  women 
as  special,  working  to  limit  the  scope  of  discussion  to 
'items  of  concern  to  women  only'. 


C.       Interpersonal  work  relations  -  Managing  subordinates 

Gender  power  issues  were  particularly  prominent  in  this  area, 
the  themes  which  emerged  were  as  follows: 

1  .  The  management  styles  used  by  the  women  with  their  staff 
were  stated  as  consensus,  rather  than  authoritative  or 
directing  and  less  hierarchical  in  balance  between  the 
female  manager  and  male  subordinate  than  male  manager 
and  subordinate.  They  were  attempting,  in  statement  at 
least,  to  support  subordinates  in  making  their  own 
decisions,  'if  you  can  lead  (them)  on  and  get  them  to 
think  and  become  more  independent  then  they  actually 
become  more  useful'  workers.  This  emphasises  discussion 
ar,d  seeking  agreement  as  important  aspects  of  management 
style;  'women  try  to  lead  the  team  on  rather  than  giving 
a  command',    'treating  people  as  they  would  wish  to  be 
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2. 


treated',  using  a  •co-operative  and  friendly  approach'. 

Potential  vulnerability  in  asserting  authority  was 
commonplace  :  'unnecessary  battles'  were  avoided  but 
speed  was  often  needed  to  prevent  'people  trying  to 
avoid  me  and  go  straight  to  my  senior  because  he  is  a 


man 


The  women's  adoption  of  less  confrontational  management 
styles  was  not  viewed  as  altering  the  balance  of  power  with 
male  subordinates,  though  the  affect  of  taking  more  typically 
male  approaches  to  staff  was  seen  as  attempting  to  alter  the 
gender  power  balance,  a  strategy  doomed  to  failure. 


Discussion 


Anyone  wanting  to  challenge  management  views  and  organisation 
practice  mus".  take  into  account  the  flexibility  required  by 
companies  for  overseas  postings  and  the  importance  placed  on 
the  needs  of  technical  workers  being  met,   especially  where 
there  was  seen  to  be  a  shortage  of  technical  labour.  At  the 
time  of  this  study  the  economic  state  of  the  industry  was  not 
buoyant  but  also  not  at  its  lowest  ebb.  These  matters  clearly 
compound    the    problems    in    seekino    change.    The  findings 
concerning  the  future  may  not  be  so  pessimistic,  because  most 
women  in  the  study  indirated  that  their  organisations  were 
moving  towards  a  more  flexible  and  caring  management  style. 
This    may    promote    skills    which    find    affinity    with  the 
statements   made   by   women   regarding    their   own  management 
approaches  and  style  but  may  herald  two  problems: 

1  This  approach  may  be  seen  as  important  in  jobs  which 
involve  direct  staff  supervision,  presenting  managers  in 
a  less  hierarchical  way  leading  to  women  facing 
difficulties  in  male  perception  of  their  strengths  and 
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2.  Jobs  roay  become  associated  with  gender  once  more, 
leaving  those  jobs  involving  strategy  and  resource 
planning,  with  less  st9ff  supervision,  to  males  and  lead 
eventually  to  a  deskilling  thesis  for  staff  intensive, 
•female  identified'  roles  in  management. 

The  study  has  shown  that  individual  women  may  achieve  success 
but  within  the  petroleum  industry  they  still  perceive 
difficulties  and  inequalities  in  achieving  this  merited 
success.  If  the  number  of  women  reaching  senior  positions  is 
to  match  that  of  men,  organisations  need  to  become  more  aware 
of  their  own  culture,  reflecting  on  and  seeking  to  change 
their  values  and  practices,  actively  engaging  in  the  issues 
of  gender  power  in  interpersonal  work  relations.  Feelings  of 
isolation  have  been  identified:  the  question  as  to  whether 
networks  are  important  in  helping  women  to  deal  with  gender 
power  problems  being  experienced  and  assist  in  increasing 
women's  self-worth  and  value  in  an  organisation,  requires 
further  exploration. 
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WOtffiN'S  STATUS  IN  THE  UKRAIM:  EMPICnTElTT, 
TRAIimiG,  -EDUCATIOTT,  CAREER  DEV^T-OPME^T 

Br.Valentina  Zlenko 
Institute  of  the  World  Economy  ana  International 
Relations  of  the  Ukrainian  Academy  of  Sciences 
Jlore  than  10  million  women  in  the  Ul^^aine  are  engaged  in  so- 

to  promotion  at  work. 

In  July  1991  was  declared  the  independence  of  the  Ukraine. 
This  L  opened  the  New  possihillties  heforethe  Ukrainian  wo- 
men. The  move  from  dictatorship  to  equality  ^-iV.^n  ^ro,e^ 
conmunity,  the  new  conditions  of  political  independence  and 
formal  recognition  hy  other  countries,  the  entry  to  the  free 
market  economy  make  women  to  find  new  solutions  of  their 
prohl ems . 

How  do  we  see  ourselves  under  these  new  conditions?  How  can 
we  hLame  integrated  within  the  Europe_an  market  with  our  crl- 
eis-rldden  economic  and  cultural  background?    First  of  all 
let  us  look  at  the  current  situation  on  the  labor  market. 
With  reference  of  official  statistics,  trade  union  1"^°^^" 
Ilon  and  sociological  resea^h  from  1980-1992.  " 
of  women's  status  and  the  changes  that  had  -»-rred  as  a  re 
suit  of  the  economic  refonns  could  be  observed.  Analysis  of 
such  information,  shows  that  women  had  ^^f^^^f 
ted  into  the  process  of  economic  development  but  that  inte 
gratlL  was  irregular,  according  to  the  health  of  the  econo- 
S.  Of  the  27.7  million  women  in  the  Ukraine  in  199  .  10.6 
million  of  them  were  engaged  in  some  fonn  of  econ«nic  acti- 
vity. V<omen  still  accounted  for  52f.  of  the  labor  fo«e  and 
that  had  remained  atable  over  the  past  decades  despite 
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alight  drop  in  their  share  .of  thi " population.  Women's 
participation  in  the  lahor  force  has  gradually  and  inexo- 
rably increased,  Isirgely  due  to  social  and  economic  ne- 
cessity. Por  women  their  p_rticipation  in  the  lahor  force 
was  necessary  as  the  major  source  of  income  for  them  and 
their  families  or  as  a  secor.d  income,  equally  necessary 
for  survival.  At  the  same  time  in  the  conditions  of  econo- 
mic crisis  women's  lahor  force  position  was  less  favourable 
than  man's  at  such  timeo  and  extra  efforts  were  required  to 
mitigate  the  disadvantages  they  suffered. 

Employment 

The  level  of  economic  development  had  a  significant  effect 
on  the  economic  role  and  status  of  women.  The  sectoral  and 
industrial  structure  of  fenJLe  employment  had  changed  during 
past  decade.  As  women  are  concentroted  in  the  service  sector 
they  accounted  for  much  of  the  increase  in  this  sector.  Wo- 
men accounted  for  8556  of  persons  employed  in  trade  and  pub- 
lic catering;    80%  in  health  and  social  security;    75^5  in 
education  and  72SC  in  culture  and  art*    Women's  employment 
was  concentrated  in  a  number  of  non-farn  branches  of  indu- 
stry. Women  accounted  for  over  A3%  of  persons  employment  in 
manufacturing,  almost  30%  in  the  building  industry  and  in^ 
textiles,  mechanical  engineering,  instrument  making  and  raJio 
industry  women  accounted  for  more  than  70%  of  employees. 

Women's    share  of  employment  in  the  agricultural  sector, 
although  decreasing,  remained  high  and  it  was  expected 
that  women's  employment  in  the  developing  private  sector 
would  increase*  The  employment  of  women  in  some  tralitio- 
nully  male  spheres  or  Jobs,  such  as  engineers,  agriculture 
and  economists;  had  increased  but  women  were  still  stron- 
gly underrepresented  in  senior  administrative  and  manage- 
rial jobs.,  and  in  most  academic  and  scientific  occupations. 
The  labor  murket  on  the  whole  remained  segregated  along 
male  and  femUe  jobs  and  was  largely  characterized  by  de- 
creased horizontal  occupational  segreg-tion  but  static 
vertical  segreg«ition.    Women's    employment  waa  limited 
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concentrated   in  mauBtrxe  lewela  of  respon- 

conditions.  night  xork,  handwork  and  low  levela 

sibility. 
Education 

.He  development  of  science  ^ll'^^tZ'^TJ^^^^^^^ 
structure  of  the  --7;;:;;re.  The'  u^lific^tion  of 
an  increasing  qualified  1  bor  f  ^        qualification  level 
all  workers  ahould  increaee.  J  men  a  qu^ 
remained  lower  than  men's       f  epeci^  «e- 

Of  women  among  -^^f --^r;::^ 5..  of  the  ove- 
condary  education  ''-/^•f  *  e.ools  of  learning 

ran  number  :2ifa^  secondary  schools.  An- 

57*  of  students  *^;^„,i3  .^^i,  420-430  thousand 

nually  Ukraine's  """""""^^    over  4  million  women 

8l.ii  led  workers  3095  of  whom  are  women.  Over  * 
have  higher  secondary  or  technical  education. 

Education  level  of  men  and  women  in  the  Ukraine 
Kler  Of  people  having  education  per 

women 

1989 


1000  Of  population 
men 


1979 

The  entire  popula- 
tion ags  15  and  older 
Number  of  those  who 
have  education! 
higher 
specialized 
secondary 
general  secondary 
The  entire  employed 
population 
Number  of  those  who 
have  education! 
higher 
specialized 
secondary 
general  secondary 


1000         1000  . 


1979 
1000 


1989 
1000 


82 

1i3 

62 

97 

110 
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219 
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268 
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1000 
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Training  and  retraining 

However,  despite  educational  advantages,  improvemer.t  of 
qualifications  was  much  more  difficult  for  women  than  for 
men,  as  women  largely  haveresponsibility  for  children  and 
the  home  in  addition  to  their  waged  employment  and  conse- 
quently had  no  time  for  professional  development.  For  exa- 
mple, across  industry,  4  times'  as  many  v/omen  as  men  t/ere 
found  in  the  low  skill  category  of  employment  and  only 
3.6^  of  wome:-.  had    undergone  special  training  to  improve 
their  qualifications.  ?or  many  women,  however,  increased 
qualifications  did  not  lead  to  promotion  at  work.  The 
opposite  experience  was  true  for  men. 

Prior  to  economic  restructing,  women's  industrial  employ- 
ment was  characterized  by  occupational  segregation,  femi- 
nization of  industrial  sectors  and  limited  occupational 
and  sectoral  mobility  for  women.  Through  training  and  re- 
training prograimns  the  current  transition  period  offers  an 
opportxinity  to  change  these  patterns.  Specifically,  women 
need  to  be  guaranteed  access  to,  and  encouj^aged  to  partici- 
pate in,  all  forms  of  training,  including  in-plant  training 
prograimnos,  vocational,  apprenticeships  and  technic al/mana- 
gerial  training  schemes. 

However,  in  practice,  more  than  half  of  all  women  don't 
take  advantage  of  government  ■  sponsored  training  after 
their  marriage.  In  1991  only  about  330  thousand  women 
underwent  re-training  or  mastered  new  trades. 

The  low  level  of  women's  qualification  is  one  of  the  fac- 
tors which  affects  theprofessional  status  of  women  and  their 
earnings.  The  passiveness  of  women  in  question  of  upgrading 
their  qualification  is  not  only  due  to  shortage  of  spare 
time  and  tiredness  caused  by  physical  and  psychological  over- 
load. Women's    professional  status  often  remains  invariable 
after  they  undergo  retraining. 
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Number  of  women  who  underwent  training, 
retraining  and  mastered  second  trade  in 
various  branches  of  economy    ^^^^^^^^  ^^^^^^^ 

Number  of  women  who  underwent  training, 
retraining  and  mastered  second  trades 

1985 

Overall  number  383.7  327.9 

Including  enterprises 
and  organizations  ins 

oRo  n  211.0 
industry  252.8  {/^ 

agriculture  8.4  • 

transport  14-0  ^^^^'^^^ 

conaunications  15.9 

const  wction  29.8  15.1 

Trade  and  public  catering    i9.l  34.6 
Housing  and  municipal 
economy  and  non-pro- 
ductive consumer 

Health  care,  physical 
•  training,  social  security 

Public  education 
Culture  and  arts 
vScientific  servicing 


22.3  22.1 

6.8  6.1 

0.3  0-5 

0.9  - 

2.0  ^-3 


The  situation  changed  some  years  ago.  In  the  conditions  of 
real  unemployment  women  consider,  that  training  and  retrai- 
ning equip  them  to  meet  the  demands  and  labor  market  com- 
petition of  the  market-driven  economy.  It  is  necessary  to 
effectively  integrate  training  into  the  overall  package  of 
unemployment  services  offered  to  women.  Although  the  state 
employment  service  was  being  set  up  in  Ukraine  its  activity 
is  not  effective.  The  government  do  not,  at  the  moment, 
have  funds  available  to  provide  extensive  training. 
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In  recent  years  we  <sould  seethe  follovring  tendency:  higher 
levels  of  •employmeni  wereohaerved  among  younger  women  who 
just  hegin  their  work  career  and  older  women  faced  with 
early  retirement.  Now  these  groups  of  women  workers  need 
special  attention  tecause  they  hecome  the  first  victims  of 
unemployment..  So  they  need  special  training  with  built  - 
in  guarantees  of  employment  and  appropriate  conditions  in 
the  new  position. 

CsLreer  development 

Difficulties  associated  with  the  professional  training  and 
qualification  of  women  was  exacerbated  by  the  existence  of 
a  barrier  to  their  vertical  mobility.  The  level  of  involving 
women  in  managerial  activities  is  low.  According  to  official 
data  the  number  of  women  who  headed  state  enterprises  was 
309.7  thousand  (of  vftiom  74?«  were  appointed  and  2651  were  elec- 
ted to  the  position).    Most  women  departmental  heads  are 
concentrated  in  light  industry,  trade,  the  information  sec- 
tor. Even  in  "feminised"  industries  there  are  few  women 
holding  leading  posts.  Thus,  in  education  and  health  care 
women  accounted  for  between  16  and  28*  of  heads  of  branches. 
Some  professions  are  virtually  beyond  women's    reach  (par- 
ticipation in  higher  levels  of  power,  in  international  rela- 
tions and  in  advanced  fields  of  science  and  technology).  The 
above  mentioned  peculiarities  of  women's    employment  are 
shown  by  the  data  on  the  share  of  women  among  researchers. 

Number  of  women  among  employed  in  science 
(thousand  people) 

Level  of  nualiflcatlon  Number  of  women 

'•986  1988 


0.5  0'5 
0.8  0.8 


Academicians 
Doctor  of  science 
Candidates  of  science  57.8  66.4 

Total  employed  in  science  79.1  83.9 
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And  what  about  women's    chances  to  hecome  a  leader  in  new 
conditions?    Political  and  economic  democratiaation,  the 
entry  to  the  free  market  economy,  e4ual  partnership  in 
the  East-West  dialoque  gave  new  possibilities  for  women's 
career  development.  There  is  a  need  to  recognize  women's 
business  .ualities  as  heads  of  small  and  micro-scale 
businesses,  both  in  urban  and  rural  areas,  and  co-opera- 
tives. But  special  reviualification  courses  are  also  requ- 
ired in  this  field.  The  30  thousand  currently  functioning 
co-operative  agencies  now  incorporate  about  800  thousand 
people  the  majority  of  whom  are  women.  Under  the  current 
conditions,  when  new  forms  of  female  employment  are  into- 
duced  in  tncraine,  of  great  interest  seems  to  be  the  expe- 
rience of  other  countries  in  the  implementation    of  the 
development  progrems  for  small  business,  banking  and  cre- 
dit relations.  Specialized  counselling  services  and  trai- 
ning should  be  provided  to  enhance  women's    potential  as 
entrepreneurs.  In  the  Ukraine  only  first  steps  in  this 
area  have  been  made. 
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II  REFLECTIONS  ON  GASAT  WORK 
IN  THE  FIELD  OF  EMPLOYMENT 


9  Work  and  family:  having  it  all 
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WOMIM  *»HT  BOTH:  JOB  »HD  FAMILY 


Dr.  Glsela  Notz 
Frledrlch-Ebert-Found«tlon;  Research- Institute 

X.  i.  the  result  which  Ijot^out^ of  the^f-^rTh^  If 
with  28  couples    who  expected  tnei     ^^^^  between  mother 

dltlonel  g*™*''^-^^^"^^  tte  wrengement  people  prefer.  In 
end  father  is  not  ^^^^^^"^  nfftcxxlt  to  share  re- 
reallty,  however,  "  "PPf^'^Lth^s  don't  change  their  life 
sponslbllltles.  Usually  ?heir  Jobs.  The  young  »o- 

irfaot.  They  9?  °",^J^"9''^?,tinue  with  their  jobs  after 
there  also  would  *°  „f?"o-one-year-pregnancy  to 

they  finished  the  (legal)        ™  is  no  longer  a  role 

I  child.  TO  be  a  ^ous^lje  «nd  a  mother  is^  ^^^^^  ^ 

to  satisfy.  But  normally  aggravating   than  for 

child   are   for   the  women  »"*=^  ""'^fe^te  at  least  for  some 

drop  their  "carreer", 
questioned. 

1.  The  go*l  of  the  research  project 

.ne  researcK  project  covers  the  J^^to 
lies  over  a  time  period  of  two  years.   It  1.  -^^^P**"" 

e:tlfy  the  young  parents'  expectations  of  ^ J-^^;^"-;^ 
.ed  on  their  own  biographies,  and  to  analyze  the  ^-P*-* 

expectations  on  their  own  strategies  to  combine  the 
TZ  of  ^b  -useworK  and  the  new  tasK.  of  <=-----7;^ 
Cnd  this,  data  on  the  change.  In  real  life  --ition.  of 

irr -h:c;::t=ar^:r^ 

ilr.  coll«:t«>.  Sub.egu.ntly,  the..  <».ta  wer.  analyxed  a. 
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Indicators  for  possible  changes  In  the  structure  and  func- 
tion of  the  "nuclear  family". 

The  mn  and  wooten  In  this  sample  are  between  22  and  49 
years  old,  nearly  all  of  them  have  a  solid  job  qualifica- 
tion in  different,  mainly  non-academic  occupations.  They 
live  m  different  towns  and  rural  areas,  in  flats,  houses 
and  coramunal  households.  The  empirical  research  was  conduc- 
ted during  three  differnt  time  periods: 

1.  During  the  woman's  pregnancy 

2.  When  the  child  was  between  three  and  five  months  of  age 

3.  One  year  after  the  child's  birth. 

The  analysis  of  coping  strategies  developed  by  the  couples, 
is  at  the  heart  of  this  research.  With  the  birth  of  the 
first  child,  each  couple  is  tasked  with  securing  the  exi- 
stence  of    the  new    family   in  material    and  psychological 
terms.   Both  partners  thus  have  to  integrate  their  coping 
strategies  on  the  basis  of  their  own  esperlences  and  per- 
spectives,   foremost   in  the  area  of  work   (employment  and 
housework/chlld-rearlng).   It  was  a  question  of  particular 
Interest  whether  the  initially  chosen  coping  strategies  are 
maintained  or  given  up,  under  which  circumstances  and  with 
which  consequences  this  happened  and  what  kind  of  role  was 
played  by  subjective  forms  of  conflict  resolution.  Finally, 
I  asked  men  and  women  how  they  evaluate  and  accept  their 
new  life  conditions.   This  Includes  finding  the  limits  and 
restrictions  of  the  arrangement  they  wanted  to  carry  out 
and  making  proposals  for  a  future  arrangement  which  would 
enable  women  and  men  to  live  with  children  and  work  at  a 
job. 

2.  Methodology 

In  order  to  collect  information  on  coping  strategies  of  men 
and  women,  on  their  subjective  view  and  interpretation  of 
their  life  situation,  research  methodology  had  to  allow  for 
the  minute  recording  of  individual  perceptions,  judgements, 
opinions  and  descriptions.  The  participants  should  be  in  a 
position  to  clarify  their  own  points  of  view,  without  being 

D^r^  tributions  GASAT         page  302        The  Netherlands  1992 


pressured  into  pre-aefined  research  fr«».eworKs.  Because  of 
this  open,  proble™-cer.terea  approach 

were  decided  on.  This  type  of  approach  required  ^^J^'^^^l 
the  part  o.  both  researchers  and  their  ---^^/^f^^ 
ners  to  co««unicate  openly.  The  result  in  this  «" J^J^^ 
Tot  be  representative  in  the  usual  sense.  The 
approach  instead  .ay  yield  a  deeper  vision 
research  by  questionaires,  because  it  is  possible  to  probe 
Trther  into^roble«  areas  than  with  quantitative  .ethod. 

the  inter:iews,  structured  guidelines  with  open^ded, 
■Zr  detailed  questions  were  developed.  They  contained  que 
"ions  pertaining  to  the  general  life  ^ 
sing  conditions,   the  family  arrangements,  /^J^/'/J^^^, 
lab^r  in  e«ploy«ent  and  housework,  the  expectations  regar 
dlTg  with  Children  and  the  coping  strategies  in  this 

new  Situation.   Fathers  were  included  in  the  research  be- 
Tuse  X  wanted  to  avoid  feedback  on  their  ^^^^^'^^^^ 
temal  role  solely  from  the  won«n'.  perspective.   I  op^ly 
rrred  triggers  for  telling  about  -^-^  «f  ™ 
so  that  I  could  find  the  most  complex  approach  J"" 
Tircu-stance.  of  these  men  and  wo^n.  X  was  flexible 
response   to   the   criticisms    and   answers   of  "•y/"*;^'" 
parfners,    even  if  those  were  departing   fro.  the  initial 
schedule  of  questions.  recording 
Extensive  stenographic  notes  were        ^^^'^^lH/Z  Jo^. 
the  interviews.  This  procedure  allowed  ^^H'^^^^^^^^l^ 
tent  of  the  interviews  as  well  as  non-verbal  behavior 
other  aspects  of  the  interview  situation. 

^  very  time-consuming  and   intensive  work  effort  was  re 

^r-«^to  analyze  the  interview  material.  For  me,  it  was  a 
Tnt ral  o  isolate  the  ambivalence  and  contradiction- 

centrax  children,  the  wish  to  par- 

Tcrpa  ™nt  and  the  difficulty  for  wc«en  to 

realixe  both.    I  also  wanted  to  look  for  changes  in  this 
T      L^lily  living  that  can  be  considered  stepping  sto- 
feHo  a  rTorgLi^^^^^^^^^  of  production  and 
a  way  to  imply  the  men  as  well  in  th.  dil««a  of  co..,ining 
lob  and  child  rearing.  r^  -j 

\>  JL  U 
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3.  SoM  r«aulta 

The  traditional,   gender-hlerarchlcal  division  of  labor  Is 
under  attack  £ro«i  many  angles  and  Is  oonsldared  alterable, 
but  the  specific  hopes  and  expectations  during  the  Initial 
phase  of  parenthood  are  blocked  by  many  barriers,  which 
contradict  the  search  for  planned  distribution  of  housework 
and  chlldoare  among  partners.    The  consequences  of  child- 
birth are  far  moro  serious  for  the  life  planning  of  wo««n 
than   for  roan.    All   women  are  underprivileged  as  compared 
with  wen  In  their  respective  occupational  fields,   even  If 
they  are  well  qualified.  It  was  the  woman  who  left  the  job, 
either  for  a  specific  time  period,  or  In  terms  of  part-time 
work.  Men  reaped  the  benefits  concerning  the  distribution 
of  privileges  on  the  job,   but  In  the  femlly,   they  picked 
the  pleasant  aspects  as  well;  solely  based  on  their  gender. 
The  responsibility  for  the  family,  ascribed  to  women  based 
on  their  gender,  leads  to  double  oppression,  even  In  young 
families,   though  this  Is  not  as  visible  as  formerly.  The 
structuies  perpetuating  social  Inequality  based  on  gender 
are  long-lived.  The  postmodern  propaganda  supporting  a  mul- 
titude of  lifestyles  has  a  "modernizing  effect"  on  gender- 
based  inequality,   at  the  expense  of  women,   agalnl  The  em- 
ployment of  mothers  Is  accepted,  because  they  have  rejected 
to  be  solely  restricted  to  the  kitchen.  The  new  slogan  Is 
"flexible  organization  of  employment"   for  women  -  at  the 
loss  of  their  Independent,    self-supporting  work  -  to  the 
benefit  of  men,  who  still  enjoy  women's  reproductive  servi- 
ces, but  at  the  same  time  don't  need  to  fear  women's  compe- 
tition In  the  labour-market. 

3.1  Life  with  children  -  intention  and  reality 
Before  the  child  was  born,  nearly  all  the  men  indicated 
their  readiness  to  participate  in  chlldcare:  "I  want  to  be 
Involved  in  child  care  and  I  want  to  learn  about  how  to 
deal  with  a  child",  or:  "I  can  envision  to  take  over  all 
chores  at  home.  I  wouldn't  say  I  won't  change  the  child's 
napkins,  because  I  would  feel  disgusted,  these  things  need 

«>  X  u 
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caption  of  two,  vmeirB  restrictions:  "She  spends 

so  much  tnore  xiwe  wi«.'  *.h4o  as  a  pro- 

^    ^v.    v,«mi»  "  The  men  don't  see  tnis  bb  a  f 
.o  worK  outside  J^^^^  ....  the  cniXd- 

!;eTl«lte^  .«a  concentrated  on  dimensions  of  Play 
ren  ^«  ^  responsible  for  action."  Care  and 

and  taking  strolls.     I  am  routine  of  changing 

services  In  «»^^^<»-"-^"^'^,;t,;;Tf  the  women.  Few  of  the 
napkins  remain  the  ---^^^'^^^'^J^^^  ^.enoes:  "It's 

^  harbor  guilt  feelings  about 

Okay,   no,    X  don't  have  a  bad  ^^^l^l^l' J,^^^  brat 

things  to  thl^  a-ut    ^  ^  — 
around  for  only  one  to  two  nou  dnflclt 

time:  "I  am  sorry,  a  teaching  j"" 

When  we  took  the  iirsx  „«rt-time  Job,  four  women 

..Uy-e-ployed,  ^'^rk"^^^^^^  — " 

and  two  men  were  -^-^//J/ one  man  were 
ployed,   one  on  civil  defence,  o  ^^^^  ^^^^ 

completely  without  payed  work.  Only  one  woman 

work  outside  the  ^  ^,3,,,,e  and  mother 

For  the  woa«n  In  our  sample,  being  ^^^^  ^^^^^ 

was  not  a  desirable  position,  because 

the  loss 

embracing  the  maternal  role,  measured 
in    statu,    and  qualifications    In  the  Job-world 

r;e::.:rr^ -----  - 

.er,  not  doing  ^^^^^X^Z^L,  dldn'.  Im- 

The  men  ^^^T^^'T^ that  very  much.  X  would 
Ply  -doing  nothing^   I  wo  ^^^^  ^^^^  ^p^. 

rather  stay  ^\'^'^^^^J^^  ^,,io,e,  financial  rea«,n. 
ter...".  Initially,  most  women  mmu 
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for  wanting  eaployaent.  They  wanted  their  own  money:  "I 
have  difficulties  to  think  about  living  In  dependency." 
This  fear  of  financial  dependency  mostly  Implies  the  fear 
of  control  by  the  partner  and  the  feeling  to  loose  the 
ability  of  planning  one's  own  life. 

During  the  second  Interview  phase,  other  aspects  of  eaploy- 
■lent  were  emphasized:  social  communication,  the  potential 
for  social  relationships  and  the  participation  in  working 
for  collective  goals. '  "During  work  hours,  it  is  understood 
to  meet  with  others  over  coffee,  in  an  Informal  way"  or, 
"Employment  is  an  important  feature  in  my  life.  I  elected 
this  job,  because  I  feel  good  at  it.  I  like  it  especially, 
because  we  work  in  a  team  that  I  like." 

All  mothers  took  at  least  part  of  their  parental  leave 
(Erziehungsurlaub).  Nearly  all  of  them  mentioned  that  they 
appreciate  the  interruption  of  employment  for  several 
months,  but  almost  always  with  the  perspective  of  returning 
to  the  Job. 

It  is  easy  to  see  that  those  women,  who  regarded  their  work 
as  diversified  and  interesting,  tended  toward  minimizing 
their  leave  from  work.  "I  think,  within  half  a  year  I  will 
be  glad  to  return  to  the  job."  Among  other  things,  women 
have  financial  reasons  as  well  as  reasons  of  maintaining 
their  old  job,  that  prompt  them  to  take  less  than  one  year 
of  parental  leave:  "I  wanted  to  keep  my  old  job,  that's  why 
I  return  to  the  job  earlier." 

The  less  women  experience  personal  recognition  and  satis- 
faction in  their  job,  the  stronger  they  support  inter- 
ruption of  employment.  The  justification  also  allowed  men 
to  stay  at  home  (at  this  time)  for  twelve  months,  if  they 
had  a  baby.  But  they  won't. 

Only  four  of  the  men  interviewed  wanted  to  take  part  of  the 
parental  leave.  The  others  had  manyfold  reasons,  why  they 
would  not  do  so.  Most  anticipated  difficulties  on  the  job, 
currently  as  well  as  possibly  later.  These  four  fathers  had 
plans  how  to  personally  use  the  time  as  "fathers  only"  for 
their  own  benefit:  "I  look  forward  to  it.  I  want  to  conti- 
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nue  «y  additional  qualification"  or:  -I  did  «  lot  of 
drawing  and  photographing  forn«rly...  I  have  planned  a  lot 
.or  the  next  year."  One  wanted  to  convert  the  attic  Into 
8«ne  rooms.  AH  of  thc«  did  not  succeed  In  doing  the  ex- 
pected work  during  the  time. 

Chlldcare  and  the  effort  to  cona>lne  both  gainful  -"^^^^ 
and  childrearmg  still  rests  -alnly  on 

in  order  to  co«a,lne  employment  and  living  with  children, 
«o8t  women  Interviewed  are  stlXl  prepared  to  work  part-time 
and/or  do  contract  work.  «1 
Por  women,  this  still  Implies  retreat  or,  at  least,  partial 
retreat  from  the  Job  market.  It  means  less  pay  m  conj^c- 
tlon  with  reduced  economic  decision  -  making  power  a«l  a 
declining  standard  of  living,  financial  problems  and  diffi- 
culties upon  re-entry  Into  a  full  time,  year-round  Job. 
The  large  majority  of  men  Interviewed,    In  contrast,  get 
ready  to  assume  a  full  position  In  the  market  place.  Even 
thi   four  men  opting   for  a  parental   leave,    did   so  only 
temporarily  and  moved  back  Into  their  full  time,  year-round 
employment.  Some  fathers  changed  their  attitude  toward  em- 
ployment after  the  advent  of  the  child.  They  accept^  for 
Lampl.  a  heavier  load  on  the  Job,  In  order  to 
women's  financial  losses  by  Increasing  their  o«.  Produc- 
tivity.   The    alimentation    for    parenting    of    600,-  DM 
per  2nth  Is  not  adequate  by  far.  The  German  chlld-rearlng- 
^tnanclal  act  Is  still  based  on  the  ol^^  -od.l  of  n 
income  generator-  who  Is  male  and  whose  wife  can  and  want, 
to  life  on  pocket  money  subsidy.  When  we  took  the  last  In- 
terview only  SIX  out  of  28  women  were  fully  -^^^^^^^ 
women  were  not  employed  at  all,  one  worked  on  her  doctor- 
degree,    only  four  out  of  eleven  part-time  work  n„  -omen 
were  able  to  live  on  the  sell.ry  they  got  out  of  it,  the 
other,  did   -unsecured-   work.    19   fathers  -^^J^^^J^^^^ 
jobs,   four  out  Of  them  .aid,   that  they  worked  more  than 
elgh;  hours  a  day,  three  worked  part-time 
nlng  to  live  on,   two  went  on  with  their  .tudle.  and  two 
were  without  any  payed  work. 
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3.3  Bousawork 

AS  far  as  answsrs  go,  all  couples,  who  had  been  living  to- 
gether already  before  their  child  was  bom,  had  divided 
household  chores  more  or  less  equitably. 

The  information  concerning  who  did  what  types  of  chores, 
showwl  a  lot  of  overlap  regarding  both  partners'  comments 
in  the  different  interview  phases.  As  partners  were  inter- 
viewed separately,  men  consistently  asked  whether  their  wi- 
ves had  described  their  participation  in  different  areas  of 
housework  along  the  same  lines  as  they  themselves.  This  re- 
flects problems  as  well  as  a  heightened  consciousness 
about  the  issue  at  hand. 

As  soon  as  the  women  took  their  parental  leave,  tn«  divi- 
sion of   labor  in  the  household  changed  dramatically  with 
nearly  all  couples,  independent  of  their  occupation«l  back- 
ground, women  now  carried  the  bulk  of  the  household  chores, 
again.  The  theoretically  based  insight  on  the  part  of  men 
was  neutralized  by  practical  blocking:   "Earlier  decisions 
are  no  longer  valid",  or  "She  is  at  home  all  day  anywayl". 
Some  of  the  women  say:  "He  thinks,  as  long  as  I'm  home,  I 
should  do  this",  or  "I  have  time  now,  so  I  won't  say,  I'll 
leave  half  of  the  chores  till  the  evening" .  Some  women  were 
ready    to    pledge    "guilty"    for    this    state    of  affaires: 
"Before  we  had  the  child,  he  did  more,  maybe,  because  I  did 
less.   Now  I  do  more,   maybe,   because  I'm  home  and  I  «ee 
everything  and  I  put  more  pressure  on  myself." 
Applicable  for  most  couples  was  the  finding  of  women  having 
to  coordinate  and  organize  the  bulk  of  reproduction  work. 
They  had  to  delegate  what  needs  had  to  be  done,  which  in 
itself  may  lead  to  new  conflicts:  "Often  he  complains  about 
,«y  ordering  him  around".  Just  one  single  couple  divided  all 
housework  and  childrearing  chores,  though  even  here,  prefe- 
rences were  set  for  different  chores. 

Nearly  all  men  did  shopping,  smaller  repairs  in  the  house, 
gardening,  working  on  the  car,  taking  the  car  to  the  works- 
hop and  doing  their  own  paper-work.  They  retreated  more  and 
more  from  the  household  chores  proper. 

3J0 
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During  the  first  interview  phase,  the  wo»en  couldn  t  envi 

slon  their   inf-nt.  under  three  years  of  -ge  ^^^^^^ 

care  of  in  public  childcare  Institutions.  The  majority  of 

care  ot  in  p  children  first  at  home  and 

women  wanted  to  take  care  of  the  cniiaren 

then  organize  private  care  (i.e.,  Tagesmutter  etc.). 

It  is  a  «»Jor  dilemma  for  parents  that  public  childcare  for 

infants  an!  toddlers  up  to  age  three  is  almost  non-existent 

in  ;estem  part  of  Germany.  The  dominant  ideolc^  demandU^g 

the  care  of  small  children  in  the  family,  which  mean,  the 

care  of  the  mother.  ^  „Ked  the  parents 

In  the  second  phase  of  interviewiny   

their  Views  on  childcare  in  the  family  against  '^  ^^^^^^ 
cal  availability  of  public  childcare, 
c^ality  and  <^antity.  I  found,  that  the  o^er.^^^^^. 
Tity  of  parents  would  favor  social  contacts  of  small  child 
rlT  (pre-Kindergarten  age)  with  other  small  children.  Pa- 
rl^ts  would  be  glad  to  accept  public  childcare,  whenever 
I^ilable  and  at  the  same  time  open  to  assimilate  parent's 
.Lalization  concepts.   In  the  last  phase  of  ^^^^^^^^ 
only  three  of  the  parents  were  lucky  enough  to  find  a  place 
In  a  creche.  All  the  others  had  to  cope  with  self-support 
services  or  private  care  if  the  mothers  did  -t  stay  at 
m  no  case  the  father  was  negatively  «^  ^^^^ 

idealization  of  family  care.  As  long  as  this  is  usual  there 
won't  be  any  political  uproar  in  the  area  of  childcare,  si- 
"lar  To  the  Situation  in  the  public  health  system,  where 
nursing  is  breaking  down. 

A    Wants  «nd  Dreau  -  Demands 

the  first  and  third  phase  of  interviewing  I  asked  women 
L  I  What  they  want  out  of  their  life  with  children  and 
ratTh;ir  dreams  are.  In  the  second  phase  of  interviewing 
f  as^Id  them  to  specify  their  social  and  PO-^^-^ 
«.annting  fro-  these  wants  and  dreams.  The  -aJLuatio-  of 
these  -dreams"  show  very  clearly:  Women  and  men  want  to 
work  four  or  six  hours  per  day,  but  they  want  their  liv.li 
worK  rour  oarttlme  job  that  supports  no- 

hood  guaranteed:   -I  want  a  parttx»e 


l>  jL 
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or:  "Each  partner  should  work  for  hlm/herself  to  be  eco- 
nomically independent  from  the  other,"  they  consider 
"occupational  balance  to  be  favorable  In  living  with  child- 
ren" and  "1  want  to  live  »y  life  without  being  constantly 
pressured  by  compromises".  Based  on  the  research,  I  can 
draw  the  conclusion,  that  the  enormous  difficulties  mothers 
have  to  overcome  In  their  effort  to  combine  job  and  family 
tasks,  lead  to  overwhelming  pressures  In  terms  of  time, 
physical,  emotional  and  psychological  demands. 

Alternative  Ideology  needs  a  structural  chance  In  working 
life  and  family.  If  women  do  not  want  to  be  economically 
and  socially  marginalized,  they  must  find  rules  and  Instru- 
ments which  allow  their  equal  participation  In  the  labour 
market;  and  they  must  have  social  facilities  acceptable  In 
Its  quality  and  quantity.  Also,  we  need  equal  participation 
of  men  In  reproduction  work.  Today  neither  the  work-place 
In  the  production  or  administration-sector,  nor  the  work- 
place within  the  household  provides  for  such  labour  sha- 
ring. In  order  that  each  woman  -  as  well  as  each  man  -  Is 
enabled  to  strive  toward  a  sensible,  self -determining  and 
personaly-enrlchlng  work-activity  we  need  a  structural 
change  In  both  work-fields:  the  family  and  outside  employ- 
ment. 


Literature: 

Not«,  Glsela:  Du  blst  als  Frau  um  elnlgee  mehr  gebunden  als 
der  Mann.  Die  Auswlrkungen  der  Geburt  des  ersten  Klndes  aut 
die  Lebens-  und  Arbeltsplanung  von  MUttem  und  VJJtern.  Bonn 
1991a. 

Not«,  Glsela:  Auf  der  Suche  nach  den  neuen  VJJtern.  Frank- 
furt/M.  1991b. 
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WOMEhPS  EMPLOYMENT  IN  CREATION 
OF  LABOUR  MARKET  IN  CZECHOSLOVAKIA 

orga  PUvVovi 

Institute  of  Sodotegy 
Slovak  Actdemy  of  Sdcncet^tiskva 

For  a  long  time  the  situation  and  the  problem  of  women's  employment  i«  °«^«?fyw^ 
i«n,iiJ«i  as  TttMiA  Driorities.  Attention  was  given  to  the  area  of  women  s  Ubour 
^Z^C  nTSkSption  of  the  main  characteristic  ot^c  ^  ^^^ 

WM  not  undertricen.  to  the  p«viou,  .od^  «^ety  the^ij^ 
wasnotvariedenouAtobetheeftcctheqfstcmof-temale'ocajpstJoa        . .  . 
X  fouS^W«?««ly«»  contemporary  -tuation  of  women  m  Ciechoslovda.  m  &e 
S^SSn  S<^Kloy««.t1poUcy  in  both  the  previous  sooahst  period  «.d  the 

'^:^^Z^'o't^c^c:^rr^^^o.  to  market  in  CSFR  « 
^^^^^  ^tfgiM  f^^Sroving  tKosition  of  women  in  the  European  region 

S.itu^^  Aowsthatwomen  inpost<ommunistcon^^^^ 

they  wo^  like  to  continue  working  more  frequently  than  *cir  husban^w^  TJe^ 
oriLution  of  men  and  women  towards  female  profeaaonal  «:tmtiei  become, 
contradictory. 

Thefactsfrom  various  ridesofwomen'slives  in  pre-November  Chechoslovakia  proved  that 
the  period  of  the  conrtruction  of  socialism  had  brought  radical  changes  in  their  living 
oodition.  and  their  quaUty  of  life.  It  must  be  emphasized  that  these  change,  were  «xi.lly 
acceptable  (poritive)  a.  well  as  unambiguody  negative.  This  rtatement  wiU  not  be  probably 
modified  by  any  deep  reflection  of  the  p~t  fourty  years  that  is  still  to  be  done. 
Our  research  has  proved  that  after  the  November  1989  revolution  the  dtuation  of  Czech 
and  Slovak  women  has  not  improved,  and  the  protection  of  women's  interesU  U  rtJl  at  the 
periphery  in  the  dedsrion-makingprocessesof  governments  as  weU  as  outside  intecestto^ 

women  thcmseKes. 

In  the  post^unist  society  the  imier  logic  of  women'.  Me  strategies  is  based  on  their 
previous  per««al  life  «iperienc«s.  closely  connected  with  the  economic  and  social  duty  to 
work^supported  by  legal  mean^  in  the  previous  system,  and  the  economic  ineviubility  to 

work.  now.  u-'jw 
•n,e  end  of  80-ie.  found  Ciech  and  Slovak  women  in  the  situation.  wh«A  can  be  bnefly 
characterized  through  the  foUowing  status  and  trends: 

-full  employment  of  women,  i.e.  there  is  no  pc«ibiUty  for  further  inaease  of  the  ri^e  of 
employed  women.  ThU  boundary  has  been  reached  already  at  the  end  of  eO-ie.  the  more 
th«.  45  per  cent  women's  .hare  out  of  the  whole  number  of  the  employees  in  our  country 
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was  reached; 

■«nipio]iinent  was  aplit  into  each  Wohort  by  age  and  in  groupt  with  the  highest  fertilily  the 
ihare  of  83  to  93  per  cent  was  reached; 

-women  were  working  on  full  load  (it  meant  42  hours  per  week)  and  a  lot  of  them  in  shift 
regimes; 

•overstaffing  with  women  in  the  so  called  women's  professions  readied  so  high  a  part  that 
it  was  not  ai^  more  necessiuted  by  some  features  of  women's  work  but  rather  it  was  a 
result  of  relations  in  salaries  and/or  lew  social  position  of  some  professioDs; 
K)ualification  of  women  oscilated  at  two  poinu:  the  number  of  higjj  qualified  women  was 
increasing;  the  number  of  unqualified  women  was  also  very  high  including  all 
accoit^)anying  issues:  personnel  turnover,  straining  work,  shift  cycle  of  work,  absence  of 
rationality  for  work  cycles,  hi^  morbidity  of  women  etc; 

-waste  of  intelectual  and  physkal  potential  of  women's  labour  (  men's  also)  came  to 
strategiCii  of  life  that  all  labour  categories  were  demotivated;  the  system  of  employment 
which  was  not  effective^  oriented  secured  social  certainty  but  did  not  bring  the  dimension 
of  rationality  jito  life  at  the  level  of  nation-wide  consequences. 

Basic  norms  of  Mainsm  which  reflected  women's  employment  as  a  base  of  the  real 
equality  of  women  were  in  the  socialist  society  forced  upon  women  througji  the  idedogical 
madiineiy.  Nowadays  it  is  veiy  questionable  to  regard  women's  economical  activity  only 
as  an  unlucky  beriuge  of  the  age  of  the  communist  r^ime  (Heitlinger)  Jf  we  made  an 
attempt  after  a  short  time,  say  three  years,  to  evahiate  what  changes  did  well  and  mainfy 
to  estimate  social  risk  for  further  development  we  have  to  concentrate  on  those  new 
otjMtives  which  are  connected  with  the  liquidation  of  artificial  employment  of  the  past 
r^ime.  This  employment  is  now,  during  the  economic  transfomution  phase,  dunging  into 
open  unemployment 

In  the  economic  domain  of  the  post-communist  sodeties  the  exdusion  of  women  from  the 
labour  market  is  anticipated.  This  tendency  has  not  come  out  to  a  more  significant  esctent 
in  our  country  up  to  now ,  despite  the  fact  that  women's  share  in  a  substantial  increase  of 
unemployment  in  the  Slovak  Republic  represents  appno.  50  per  cent.  WhUe  the  number 
of  employed  women  represented  over  41  per  cent  out  of  the  total  economic  activity  of 
popuUtion,  registered  women's  unemployment  share  balanced  between  30-56  per  cent 
(SR)  Tliis  figure,  however,  is  connected  more  with  the  liquidation  of  their  workplaces  as 
such  than  with  any  policy  of  their  active  economic  marguialization.  Beside  strong  r^onal 
differendcs,  the  fact  which  caused  the  difi^erence  it  mainly  health,  capability,  experience, 
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unemployment  of  school-leavers  as  a  specific  issue  of  incrca^ng  unemployment  kohorta; 
lack  of  qualificatio„.too.  Hie  daU  dso  show  increases  in  the  fields,  most  overstaffed  w.th 
women  (educational  system,  healthservice,  financial  service.). 

Tl,e  sute  poUcy  of  women's  employment,  however,  should  not  remain  a  utop«.n  rdea  of 
..ocialisu-  but  a  ch«K=e  made  by  the  sute  to  womea  Tliis  diould  aUow  them  to  d«de 
indWiduany  on  acquiaiUon  or  lo»  of  their  e«>nomic  autonomy.  Female  rese«cher.  ftom 
we.ten.democraticco«ntrie.c»ndderredtende«desofa.hiftfromthepub«ctopr^^^ 

patriarchate  «.d  from  the  dependence  on  the  state  to  the  dependence  on  the 
TusbandCommon  trends  under  current  circumst«Kes  remain  yet  controver«.l  and  the. 
incidental  visibilisation  cannot  be  considered  fully  unrealistic 

Feministic  reaeard.  in  nordic  ccuntr.e.  addressed  a  warning  to  the  women  m  Eastern 
Europe  in  form  ofaque«ion  whether  ornot  they  should  be  even  for<«l  to  ask  forasute 

intervenfion  in  order  to  elimi.>ate  the  severe  impacts  of  the  market  on  the.  economy 
situation.  (D.hlen.p)Ma„yresea.^cshaveconfinnedwomen.sprofe«ion.l^^^^^ 

•  .  .•  -  T„  ir»«,  and  conntinue  in  professional  career  and  work 
the  persistent  living  orientouon.  To  keep  and  comiunuemp  ,009  Urn 

on  full-time  are  the  main  prionti«  for  44  per  cent  women  inquued  m  May  1992.  (1)  Tlus 

concept  of  fuU  employment,  based  on  full-time  continuous  work  "^^'-'-'-"^"^ 

working  life  U  considered  in  industrialized  e«,nomi«  a.  unreal  «p..Uon  (Drew),  but  m 

our  country  it  represents  the  most  aspired  model.  (1) 

various  form,  of  Vork  sharing  are  still  unusual.  In  our  research  the  optK>n  to  take 
pan-time  employment  was  d.o.en  only  1,  16  per  «nt  of  re^ndents.  Ue  ^U^J 
^-Umec«>ortunitie.wa.ownedasapo.itivepatten,ofemployn^^ 
Le  EC  countric  and  the  expansion  of  part-time  working  has  been  accompamed  ^  a 
growth  of  women  in  the  labour  force  in  the  la.  decade.  In  the  P^"-—  ™ 
L  state  policies  should  utilise  contrary  trends  to  those  in  the  EC  ^^-^^^^^ 
1  state^tervenaou  in  favour  of  a  part-time  working  should  try  to  overcome  the 
rurgt^oprobUms-the^gh  employment  of  women  working  on  fUllload  on  theone 

^ndtheunemplo..e„tratewhi«*isinaeasingforbou^womenandmenon^ 

triseofpart-timeworking^theEa^ernEuropewouldnHbri^iocr^^^^^^^ 
femalep.rtidp.tion  in  the  Ubourforceasitwasseenin  western  Europemthe80-.es.but 

nnoosite  rcwilt.  would  follow.  ,   -  -  1 

r^Ltion  i.  compacted  by  two  identified  contr^y  trend.  -  high  level  of  emale 
to  continue  in  working  and  the  absene.  of  adequate  sUte  mtervenfon  m 

r,  o  r- 
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promotiDg  women's  emplo^ent  according  to  the  real  social  dimate  in  the  field  of 
maternal  employment 

There  is  as  a  new  fitct  in  our  coimtry  featured  women's  inferiorization,  exdusion  as 
dedssion  makers.In  the  socialist  regime  through  a  latent  labour  division  the  part  of  high 
qualified  women  was  not  adequate^  used,  and  did  not  find  the  place  in  the  working 
portions  hierarchy.  The  transformation  phase  which  mj^t  open  equal  chances  for  thoae 
who  are  interested  in  overcoming  the  baiiers  has  brought  the  evident  paradox,  women  are 
subordinated  more  strooiy  than  before. 

The  visible  efforts  to  create  a  male  dominated  society  can  be  identified  in  cveiyday 
experience*.  The  gender  dichotomy  is  promoted  not  only  in  the  world  of  work  (Walhy). 
The  family  policy  deetatization  with  the  consequences  of  finishing  of  the  state  subvention* 
to  the  women-mothers  through  the  sute  benefit  in  the  aphere  of  social  children  service* 
(the  nurseries,  kindergartens,  youth-centre*)  is  directed  to  the  support  of  male-dominated 
picture  of  our  new  society. 

Some  positive  aspect*  of  this  new  situation  are  expected  because  the  world  of  men's  labour 
and  women's  labour  became  so  dose,  that  it  was  not  possiMe  to  correct  the  visiUe 
dehumanization  consequences  whidi  were  against  the  women's  interest,  interest  of 
children,  family  or  against  the  whole  dynamism  of  sodety,  increased  orientation  of  women 
on  self-assertion  in  the  sphere  of  labour  caused  graduaty  decrease  of  their  responaibllity 
for  the  authentic  maternity  and  parenthood;  the  same  can  be  said  about  fathers. 
The  gender  dichotomy  whkh  divide*  the  work  and  positions  according  to  feminity  and 
masculinity  (  Munk-Madsen  )  was  under  socialist  conditions  directively  temporarily 
removed.  The  ideological  basis  of  work  organization  was  abolished,  and  v'he  dimeosion  of 
rationality  has  to  appear  in  the  strategies  of  life. 

The  rcsulu  of  these  change*  are  expected  not  only  de-iure,  but  also  de-facto.  In  order  to 
adopt  documentt  of  the  Committee  on  the  Elimination  of  all  forms  of  Discrimination 
against  Women  it  must  be  considered  that  these  documente  are  unknown  to  the  majority 
of  women  in  the  post-communi»t  countries.It  is  the  responsibility  of  the  mass  media  and 
women's  organizations  to  produce  the  information  programmes  designed  mainly  to  inform 
women  about  their  civil,  politkal,  employment  and  social  security  right,  u  it  wa»  stressed 
and  underlined  in  the  condusions  and  recommendations  from  the  Athens  European 
Conference  in  1991.  (Athens) 

Women  in  CSFR  note  all  antidemoc  •  atic  manifesutions  not  only  in  the  world  of  work.Our 
research  confinned  that  although  they  are  pushed  from  the  created  labour  market,  they 
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fed  equal  to  men.  they  don't  want  to  retreat  their  work  places  for  men.  The  variant  to 
keep  women's  working  places  by  lovering  vahie  of  women's  working  force  our  women 
dislike  too.  (1) 

Hiere  is  no  doubt  about  the  existence  of  high  competition  in  the  labour  market.  Women 
are  entering  this  market  with  confidence,  high  level  of  education  «k1  qualification  landing 
in  the  backgromid.  If  women  want  to  make  them«df  valuable  it  wiU  be  necesswy  to 
overcome  the  bariers  in  the  public  opinion  and/or  in  the  opinion  of  spedJistt  in  the 
women's  Ubour  •quaUiy",  following  from  underestimation  of  women. 
Monitoring  of  the  situation  shows  that  the  majority  of  our  women  have  not  prepared 
stategies  of  the  individual  economic  rationality,  how  to  touch  new  reaUty  in  policy  of  the 
unemployment,  and  they  have  any  solution,  in  the  case  when  they  los.  .  job. 
Self-«>nfidence  for  the  private  entrepreneur,  and  courage  to  start  again  has  only  a  few  of 
themJ>.U  concerning  persons  providing  individual  «*ivities  show,  that  diare  of  women 
in  these  actmtie.  is  19  per  cent.  (SR)  In  the  begimiing  of  the  year  1990  inquired  women 
were  not  intere^ed  in  their  qualification  growth.  «df^ucaUon  and  their  professional 
prestige  rise  on  the  Ubour  market.  According  to  the  results  of  the  research  from  March 
1992  we  can  state  that  young  women  are  different  from  the  other  women,  and  ready  for 
further  professional  preparaUon.  requalification.  (Zcny,  Maturanti) 
To  be  good  at  and  comprehend  comladties  of  work  dimension,  is  a  precondition  for  the 
succesful  solution  of  one's  own  economical  problems  and  acquisition  of  the  economical 
autonomy.(Pronk) 

Women's  strategy  concerning  getting  family  income"  e.g.  increase  men's  incomes  and/or 
decre^e  their  duty  rates,  is  supported  only  byaone  quarter  of  our  dtizens(l).  But  we  c«. 

not  wonder  ve^  much  because  the  living  standard  of  the  f«nily  was  guar«xteed  by  the  two 
salaries  family  budget;  with  this  f«:t  cak^lated  both  sUte.  in  the  field  of  .odd  pohcy.  a. 
well  as  women  -  mothers. 

A  lot  of  survey,  confirmed  the  existence  a  big  difference  between  opinion  of  men  and 
women  concerning  the  need  of  high  employment  of  women.n.e  women  w«,ted  to  suy  m 
required  living  sUndard.  economic  independew*.  qualification  as  well  a.  nm  away  from 
the  .olitude  of  prefkbricated  block,  of  their  flatt-theywantedonly  better  oondition..Men 

wished  the  situation  in  which  their  wife,  would  suy  at  home  md  would  be  good  satafied 
houskeepers.  wife,  and  "mumsMn  this  case  the  enemy  would  become,  instead  ofthe  state, 

of  the  men.  or  even  their  own  hu*ands  who  deem  almo.t  two  times  more  often  wh«, 
compared  with  the  women  «.y  more  marked  corr..utment  of  women  in  the.r  job. 

n 
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undcwraWe.  (VM) 

As  a  matter  of  course  the  individual  "preparedness"  of  a  woman  enters  this  decision 
making  proccis  on  the  professional  career  of  women  in  many  diversified  ways  combined 
(confronted)  with  opportunities  for  their  practical  engagement  which  are  limited  by  reasons 
on  the  part  of  the  economic  domain  and  the  family  siniation  of  the  women  as  well 
Confrontation-oriented  trend  of  evolution  of  the  post-communist  societies,  as  con^iared 
with  the  other  Western-European  countries,  manifestt  itself  in  probabfy  the  most  striking 
way. 
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^  *„f„^-l  rules  with  regard  to  employees  with 
""'"%o«n"^  chn°cJ;^n  i^tv^  Dutch  s1.opping-£irxns. 

Els  Veenis  en  Anja  van  den  Einden; 
O^rlchrSniversity,  The  Netherlands; 
Faculty  of  Social  Sciences, 
Deoar^nt  of  General  Social  Sciences; 
^.O^x  80.140,  3508  TC  Utrecht; 
telt  31-30-533471 

Els  veenis  is  doing  research  into  P^^"f3°y4Sg'"a 

brents   in   two   Dutch   ^^"PP^"^,-^!;^^  student  involved  in 
thesis.   Anja  van  den  Einden  is  as 
this  research. 

Summairy 

theory  and  in  practice.  „„,.,„.,.ed  the  support-in-theory 
in  the  booV-shops  we  in^«»jL^\\^^J  in  practice,  there  is 
for  working  parents  is  "ther  large .  in  pr  parents,  but 
I  lot  of  goodwill  and  tol««n^|,,  the  l°w-^id  jobs,  a 
especially  the  -others  are  »tucX  in  supermarkets  we 

situation  that  is  taken  for  granted,  xn  ^^^^  parents  is 
investigated,  the  support-in-theory  wi  ^^^^^^  „ 

smaller.    In  Practice,   >rorkxng  w^^ner  ^^^^^  neither 

are  a  big  exception  and  ",fg\\  colleagues.  With  a  bit 

from  their  ^r.^l*^''^°\'^r^Sy\^^^^^  ^  ^-^en,  but  not 
exaggeration  one  might  say.     ah  y 

be  heard" . 


1 .  Introduction 

.Ken    and    women    both  co^ining 

Nowadays,  this  seems  to  be  an  -PP«-^"^^^^';^;,;°,,,iLn  is 
parents.   The  number  of   female  -P^°J-;  .or  working 

growing  and  some  companies  do  ,,,,,,,3 
parents,    such   a.   childcare  P-^-^--;^ 
working-hours.   At  the  other  hand,  «*"y  ^ 

(temporarily)  leave  the  ^^^^^'^X^;^ .^^ZZ.  Wh.n 
„other,  while  most  fathers  keep  on 

«,thers  keep  on  participating  in  paid   labour,  they 
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work  part-time.  In  the  majority  of  two  parent-families  the 
woman  does  most  of  the  housekeeping  and  childcare.  Dutch 
women  still  seem  to  be  stuck  in  the  vicious  circle  being 
more  responsible  for  the  caring  work  at  home  and  conse- 
quently they  are  working  in  the  secondary  segment  of  the 
labourmarket,  which  in  fact,  for  its  part,  promotes  a 
traditional    task-division    of    work    and    care    between  the 


sexes . ' 


One  can  look  for  explanations  for  this  gap  between  the 
egalitarian  ideal  and  the  more  traditional  practice  on  the 
macro-level  of  structures  in  society  or  on  the  micro-level 
of  persons  and  families.  But  what  about  the  meso-level  of 
corporations?  Especially  in  the  Netherlands,  corporations 
only  slowly  adjust  to  the  desires  of  (a  part  of)  their 
employees.  Some  social  scientists  relate  this  to  their 
corporate  cultures,  the  norms  and  unwritten  rules  for 
behaviour  at  work.  In  theory  many  employers  and  employees 
do  support  a  more  equal  task-division  between  men  and 
women,  but  in  daily  practice  at  work  they  still  think  in 
terms  of  the  situation  of  a  male  worker  with  a  housewife 
and  a  female  worker  who  gives  priority  to  caring  tasks  at 


home . ^ 


In  this  paper  we  follow  this  cultural  point-of-view  and 
focus  on  the  support  for  working  parents  in  two  Dutch 
shopping-firms.  What  are  the  limitations  to  this  support? 
Do  they  differ  for  mothers  and  for  fathers? 


2.  Methodology 

In  order  to  answer  these  questions  we  made  a  comparative 
case-study  of  two  corporations  in  the  profit-sector:  a  big 
chain  of  supermarkets  (almost  39,000  employees)  and  a  small 
group  of  bookshops  (about  530  employees).  We  combined 
quantitative  -  and  qualitative  methods.  The  results  of  this 
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^        „»n«r-alised  to  other  corporations,  but 
research  can  not  be  generalised  t  ^ocesseB  of 

will    give   more   theoretical    insight    in   the  pr 

^    „^  »n*-or-act  with  each  other, 
the  employee,  act  and  ^  ^^f^^  ^o  the  .o- 

With  our  definition  of  '    ^  corporation 

called  rule-theory  of  Harr6  .  Secord  (1^79)^  A  rpo^ 
can  be  seen  a.  a  cultural  syste.,  —ruct^  by  f or»a 

^^^^ 

broken.     At  Z    childcare  beco.e. 

employee,    who    combine    paid  worK 


visible. 


3.  The  support-in-theory 

2  X  265  employees  from  the  two 
in  a  postal  questionnaire  2  x  265      P  Y 
£,^3   were    asked   their   opinion  about  '^^^'^ 
With  respect  to  the  combination  of  wor.  and  ^.r en 

^  ^    ^^^r^^      measures    on  cenaii 
about    -parental    policy  , 

.      f<r«a    we    investigated,    the    employee.  - 

lur.  r/r 'r» "  ....n.  -  p-- »cr  t.-: 

difference  between  the  two  corp 
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the  ■ajority  of  the  onployees  Bubscrib*  the  idea  that  men 
and  wo»en  should  share  work  and  care,   in  the  supennarkets 
the   employees    are  more   ambiguous.    When   we    look   at  the 
opinions  about  the  responsibility  for  parental  policy,  we 
see    that    the    support    decreases.    In    both    companies  70% 
thinks   parental   policy   is   either  a   governmental   -   or  a 
corporational  task  or  a  "ihared  responsibility. 
For    a    more    detailed    view    on    the    support-in-theory  we 
combined  this  information.   In  this  way  we  constructed  four 
types    of    respondents,    in    order    of    amount    of    support  t 
supporters,    ambiguous   supporters,   ambiguous  opponents  and 
opponents.  The  supporters  are  the  respondents  who  subscribe 
the  idea  that  fathers  and  mothers  both  should  be  able  to 
combine  work  and  childcare  and  who  are  also  in  favour  of 
parental  policy.  Their  support  for  parental  policy  seems  to 
be  rooted  in   their  opinion  about  work,    gender  and  care. 
Their   counterparts   are    the   opponents:    the   ones   who  are 
ambiguous    about    the   egalitarian  model    or  who   think  the 
father  should  be  the  breadwinner  and  the  mother  the  care- 
taker, and  who  are  not  in  favour  of  parental  policy.  Just 
like  the  supporters,   their  attitude  seems  to  be  rooted  in 
their   opinion   about   work,    gender   and   care.    Between  the 
supporters  and  the  opponents  we  see  two  different  groups: 
the    ambiguous     supporters,     who    do    not     subscribe  the 
egalitarian  model  but  who  are  in  favour  of  parental  policy, 
and  the  ambiguous  opponents,  who  subscribe  the  egalitarian 
model,   but  who  are  not  in  favour  of  parental  policy.  The 
ambiguous  supporters  do  not  seem  to  desire  parental  policy 
for    themselves,    but    for    other   employees.    The  ambiguous 
opponents    seem   to   think   an   equal    task   division    is  the 
responsibility  for  parents  themselves. 

Based  on  this  classification  of  support  we  can  draw  the 
conclusion  that  in  the  bookshops  there  is  a  large  support- 
in-theory  for  working  mothers  and  caring  fathers;  in  the 
supermarkets  this  support  is  smaller,  because  the 
supporters  are  more  ambiguous  and  there  are  more  opponents. 
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In  both  firms,  the  female  employees  are  more  supportive 
than  the  males.  Besides  gender,  there  are  some  other 
factors  connected  with  the  anount  of  support.  Educational 
level  and  age  are  important  factors,  the  higher  educated 
the  employees  are,  the  more  they  support  parental  policy; 
young  employees  without  children  or  with  young  children  are 
most  supportive  as  well.* 


1 

1  SUPPORT-IN-THEORY 

Bookshops  ] 

Supermarkets 

m 

f  1 

tot  J 

m 

tot  1 

Supporters 

54% 

74%  1 

66%  1 

37% 

45% 

41% 

Ambiguous  supporters 
j  

10% 

7%  1 

9% 

27% 

29% 

28% 

Ambiguous  opponents 

i  15% 

16% 

1  15% 

11% 

10% 

11% 

Opponents 

1  21% 

3% 

1  11% 

25% 

16% 

20% 

TOTAL  % 

100% 

100% 

101% 

100% 

100% 

1 100%  1 

N 

j  109 

152* 

1  261 

118 

143* 

1  261  1 

4  women  from  the  bookshops  and  7  women  from  the 
BUi^^rkets  did  not  answer  the  questions  involved. 


4.  Support-in  practice 

While  the  attitudes  of  employees  can  be  rather  idealistic, 
the  (partly  unconscious)  rules  that  run  in  the  company  are 
„K,re  related  to  their  own  life  at  home  and  at  work.  They 
can  be  deduced  from  the  actual  behaviour  of  the  employees, 
we  analysed  15  personal  interviews  with  employees  with 
children  younger  than  13  years  of  age.  male  and  female 
employees  from  the  bookshops  and  supermarkets  with 
different  attitudes  and  practices.  How  do  they  react  when 
their  colleagues  make  use  of  facilities  such  as  parental 
leave?    And    what    do    working    parents    consider    as  their 
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rights,  their  duties  and  responsibilities^  To  — "^^-^^ 
the  infor^nal  rules,  we  located  patterns  of  actxons  and 
reactions  and  the  legiti-nations  the  respondents  pronounce 
for  hi.  or  her  behaviour,  and  translated  these  "-P--^^ 
n  o^lee.  Based  on  the  points-of-vie.  fro.  ^he  d.fferent 
respondents  we  could  «.aKe  a  profile  of  the  parental  culture 
of  both  companies . 

4.1    The  attitudes  of  colleagues 

in  both  companies  the  employees  are  not  surprised  when  a 
Tothtr  Keeps  on  worKing  when  she  becomes  a  mother    but  xt 
I    '  matter  of  course  that  she  reduces  her  wor.  °-doors  to 
.  part-ti.e  job  while  her  partner  Keeps  on  -rKing  fuU 
ti^.   in  the  booK-shops,  when  a  woman  with  young  chUdren 
his   a    full-time    job,    she  meets   well-meant    concern:  her 
colleagues   are    rather   astonished   and   asK   themselves  how 
o  g  cL  She  cope,  her  floor-manager  regularly 
she  is  doing.    In  the  supennarKets,    when  she   xs  a  sxngle 
Tother  ana  has  to  worK  full-ti»e,  a  mother  -ts  compass  on 
from    her    colleagues.    But    when    she    has    a    partner  her 
colleagues  are  more  indifferent:   as   long  as   she  does  not 
cause   trouble   for  her   colleagues,    they  thinK 
right  she  combines  worK  and  childcare,  but  when  ^^-  J^^^ 
ner  problems  to  worK",  they  thinK  she  should  '^^d"-  ^ 
Ter  job  or  should  find  better  arrangements  ^o'^^f^^"^; 
on    Lale  respondent  from  the  super^arKets  complains  bout 
the  lacK  of  interest  from  her  floor-manager  when  she  got 

Tthe  bcoK-shops  there  is  a  growing  nu:nber  of  men  who  w.nt 
to  be  involved  with  childcare  and  who  reduce  their  worK 
Tutdtrs.  Host  Of  their  colleagues  thinK  -i-c-e  -  a 
*  ™„r,  ao  well  as  for  women  to  ao  so. 
T„„<*-imntG  reason  for  men  as  weii  ao 
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father.  In  the  supermarkets  there  are  very 

part-tin,e  in  order  to  take  care  of  their  children  One 
respondent  mentions  a  .an,  who  works  ^^^urd^ys  and  who 
takes  care  of  his  children  "because  his  wife  has  a  better- 
plid  job".  Most  Of  the  n,en  with  children  have  a  housewi  e; 

with    a    working    partner    are    exceptions,    and    the  r 
Situation  at  work  is  slightly  differs  fron,  the  other  .ale 
workers:  it  is  a  matter  of  course  that  they  work  full-time 
Tt  regular  ti«>es  and  try  to  make  a  career,  for  example  by 
taking  courses  and  working  overtime.  But  some  of  these  men 
eei  to  realise  that  they  can  do  so  "because  they  have  ^ 
wife  who  does  not  have  a  desire  to  make  a  career  herself 
and  "Who  just  loves  to  be  at  home  with  the  baby". 
Especially   in   the   supermarkets   many   employees    are  still 
vX  young  «»nd  do  not  have  children  yet.  Xn  the  book-shops 
Th^  majority  of  them,   both  men  and  women  want  to  combine 
work     and     childcare.     In     the     supermarkets     many  young 
XloyZ  have  a  view  about  the   future  in  which  the  man 
Trks  outdoors  and  the  woman  stays  home  with  ^he  chUdren^ 
This  attitude  seems  to  be  changing,   though.  whUe  in  the 
past  many  employees  opposed  the  idea  of  a  working  mother 
nowadays  a  woman  who  wants  to  quit  her  job  when  she  gets  a 
Ly,    has    to   explain    her   choice    to   her    colleagues  She 
ToL  not  like  her  work  that  much"  or  says  -  ^  ^f^^ 

to  keep  on  working  and  to  share  tasks  at  home,  but  not 

~k-shops,  the  employees  do  not  talk  much  about 
llrenthood.  It  is  considered  a  rather  private  xssue  one 
Talks  about  with  friends.  The  employees  with  children 
retimes  talk  about  them  hlut": 
educational  problems,  but  they  do  not  talk  much 
T.y  they  co^rO^ine  work  and  care.  But  when  they  make  use  of 
TpLial  measures,  such  as  taking  a  day  off  because  a  ch  Id 
is     sick,     they    do    explain     their  J°    f  ^'/^ 

colleagues.  In  the  supermarkets  most  employees  act  in  the 
same   w^y    as    the   employees    in    the   book-shops,    buc  some 
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respondents  do  mention  some  conversations  about  work  and 
care.  In  one  shop  with  a  "baby-boom",  a  group  of  young 
mothers  all  returned  (part-time)  to  their  jobs  and  they 
talk  a  lot  about  their  babies  and  about  the  combination  of 
work  and  care.  One  man  mentions  conversations  among  male 
workers  about  parental  leave:  some  of  them  are  considering 
the  possibility  to  make  use  of  this  measure. 
In  both  companies,  the  employees  seem  to  be  rather  careful 
not  to  offend  one  another  about  the  subject  of  the 
combination  of  work  and  care.  There  are  no  discussions 
about  someones  opinion  about  childcare,  working  mothers  or 
.  -iring  fathers .  The  way  one  divides  tasks  at  home  is 
regarded  as  a  private  matter,  as  one's  own  choice  that  has 
to  be  respected.  However,  some  jokes  are  made  to  working 
parents,  such  as  "do  you  have  to  go  home  again',  and  "going 
home  and  sit  in  the  sun,  hey?" 


4 . 2  Attitudes  of  the  management 

There  is  a  growing  number  of  working  parents  who  want  to 
reduce  their  work,  want  to  stay  at  home  when  their  child 
gets  sick,  want  flexible  working-hours  or  want  to  make  use 
of  the  regulation  that  parents  have  the  first  choice  for 
holidays.  In  both  companies,  the  way  in  which  these  things 
are  handled,  differ  from  shop-to-shop.  In  most  book-shops 
the  floor-managers  are  quite  cooperative,  in  the  super- 
markets this  is  not  the  case. 

In  most  of  the  book-shops  the  floor-managers  seem  to  trust 
their  employees  not  to  misuse  measures,  for  example  not 
taking  a  day  off  on  busy  days.  In  return  the  workers  can 
expect  a  flexible  attitude  from  their  managers.  In  other 
shops  working  parents  have  to  get  permission  from  the 
higher-management;  these  parents  seem  to  be  less  able  to 
make  the  arrangements  they  want.  For  example,  a  man  is  not 
permitted    to   work   part-time    after   a   period   of  parental 
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Their    managers    have    a    tendency    to    say      n  , 

— -        —  ™  r  r 

rXiorrrarr  -e  :hen  a  chUa  .s  S.C..  0.ten  .^^^^^^^ 
is  no  proper  substitution  of  wo«.en  who  are  on  -^-""^ 
leave,  colleagues  are  supposed  to  take  over  the  wor.  and  to 
Trlovertime!  so  the  support  from  colleagues  for  wording 
parents  is  not  voluntary.  corporation 

when  other  workers  are   sick,   but  tne  „_„Der 

K^lance   between   the   number   of    full-    ana  i« 

balance                                         precedents;  when  they  allow 

seems  to  be  afraid  to  crea  p 

full-time  working  P«-";^^°  J^'^/^,,^  employee  ha- 

hours,  the  fences  are  down.  Especial  y  difficult  to 

a   job  on  management-level,   they  think  it  is  diffic 

\        1  ,-<nn«      Most     respondents     are  aware    of  these 

find    solutions.     Most    ^^^/^  the  management 

to  the  situation  of  working  n^thers  and  caring  fathers. 


4.3  support-in-practice  from  colleagues 

Xn  the  book-Shops,  colleagues  are  rather  ^--^^  ^^^^ 
parent  suddenly  has  to  th^^  ..eii 

..ey  HO  not  make  j/^^^^Vrt-timar,  the  employees 

colleague.  Because  there  are  "'^''yj^  „„e-another, 
are  accustomed  to  making  arrar . .ments  between 
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to  work  it  out  together  and  make  shifts  with  days-off ,  etc. 
Therefore,  working  parents  are  no  exceptions?  the  other 
employees  "sometimes  need  some  cooperation  too".  Working 
parents  feel  a  bit  guilty,  though,  because  they  know  their 
colleagues  meet  with  some  trouble,  but  put  up  with  it 
without  complaining  and  do  not  take  it  ill  on  them.  They 
try  to  reduce  these  problems  for  their  colleagues:  often, 
they  have  a  tendency  to  work  rather  hard  and  "to  leave 
their  combination-problems  at  home". 

Some  colleagues  react  rather  surprised  when  a  man  wants  to 
work  part-time,  especially  when  he  has  a  job  on  management- 
level,  but  there  are  cases  known  that  the  majority  of  the 
employees  supported  a  male  colleague  in  his  conflict  with 
the  management.  There  is  less  support-in-practice,  when 
formal  arrangements  such  as  childcare  and  the  possibility 
for  feeding  babies  is  concerned.  Especially  in  shops  where 
there  also  is  no  much  solidarity  among  the  workers,  the 
employees  without  young  children  think  fathers  and  mothers 
have  to  solve  this  problem  for  themselves . 

In  the  supermarkets  there  seems  to  be  less  flexibility  and 
mors  prejudice  against  working  mothers.  Some  colleagues  for 
example  are  afraid  that  working  mothers  will  often  stay 
home  when  a  child  is  sick.  Their  attitude  is  not  negative, 
as  long  as  parents  do  not  cause  problems  at  work.  The 
working  parents  who  have  problems  with  the  management  to 
get  proper  arrangements  do  not  feel  supported  by  their 
colleagues!  when  you  stand  up  for  your  rights,  you  "put 
your  head  in  the  lion's  mouth". 
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5.  Conclusions 

..e  ^.».op.  ..e  ---- ;rr:n:.rn:^rr.; 

.Ul  fro.  their  -^^-^-VtheCshops  seen,  to  support 
company.   Many  employees  of   ^he^^;  certain 

,.ea       that      ^^^'^r  ^rs^sZor  ^.^^^^^ 
responsibilities  of  care  for  P^'^^"^"  „f  the 

The   employees   seem   to   oe  aw 
fathers   a.  well.  a„d  they  act  quite 

problems  working  Parents  have      ^^^^  ^^^^^^  ^^^^^^^ 

tolerant    and  ,.o„  the  corporation  too 

parents  meet   some  coliaDO  parental  leave),  and 

(.elp  with  childcare,  ^^^^  f/^^^;^^,/  ,,,,Un.  informal 

floor-managers    are  ..e  not 

regulations  such  "  help  with 

^ny    parent,    who   "-'^^    J  arrangements  of  their 

childcare  yet,  because  they  have  ma 

.    .      „f     the     supermarkets  experience  more 

The     respondents     of  colleagues  are 

opposition  from  thexr  ^^^^^^^^^^^^^ ^  ..e  su,port 

rather  indifferent  to  their  "  3^„e  formal 

seems  to  be  growing.  The  '^^^^^^^^  working 

measures  as  ^^^^  ^'^-^"J/'J^  ye      the  measures  are  not 
parents  that  make  use  of   them  y 

v^ll  known  by  the  employees  3,pport  of 

The   respondents  situation  is  rather 

their  colleagues  and  managers  „arents  themselves, 

superficial,  when  colleagues  ^UXriZ...  work  and 
they  do  not  know  what  it  mea  children, 
Childcare.  When  their  f---^"  f^^r  ,.„posals  from 
he  or  she   is  more  ^J^^  ^J^^  times  etc. 

working  P-rents  about  -<'^^'^^^  f  ^^or-managers  think  -a 
.specially  in  the  .upen^rkets  m  y  ^  _ 
contract  i.  a  contract,  when  y 

better  look  for  another  Job-.  ^^^^^^  ^^^^^ 

^it    rer;T;\or   r^ns    to    this  support. 
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vrorking  mothers  and  caring  fathers  have  to  g'.ve  up  their 
career  and  they  have  to  show  great  commitment  to  their 
company,  by  "leaving  their  troubles  at  home".  Vlhen  an 
employee  wants  a  job  on  management-level,  he  or  she  has  to 
work  at  least  80%  and  flexible  working  hours  are  less 
permitted  than  in  low-paid  jobs.  This  situation  is  taken 
for  granted,  it  is  seen  as  a  consequence  of  the  "choice" 
these  parents  make.  The  result  is  that  most  women  with 
young  children  give  up  their  career  and  most  fathers  give 
up  their  intention  to  be  more  involved  in  childcare.  The 
support  of  colleagues  seems  to  be  limited  to  a  positive  or 
indifferent  attitude;  they  do  not  strive  for  better 
conditions  in  the  corporation  to  combine  work  and  care, 
both  for  men  and  for  women. 
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NOTES 

1        Knijn   &  Verheijen,    1988;    Dutch   Department   of  Social 
Affairs  and  Labour,  1992. 

2.  a.o.  Veldman  (  Wittink,  1991. 

3.  These  statements  -re  bas|d  °n  two  opposi^^ 

co«nbining  work  «"il=J^,^^^"^h' model  wal  worked  out  in 
the  egalitarian  "odel.   Each  „en  and 

five    Btatements:  Ln    and   women  and 

r thtirtas^^diriS  ."^f -^^^^^^ 

each      statement     on     a     S-points-scale  (i  ^^^y 

disagrees  with,  5=totally  ^SJ^^^^^J^  amount  of 

ments    together    form           »f""^^el      The  statements 

support    for    ^^^e   f^^iitarxan    mc^e^^^^  ^ 

?rthe^^ne?it^o°£'frthrrs%nd  policy  on  the  benefit 
of  mothers . 

The  difference  between  -  and  ~  ^^IJ^r^^SeA 
^eStcati^nafTevefann^^^^^^^^ 

aqe  and  support  is  ""^'^^^i^e^  how  older,  how 

the  relatx^n  is  significant  negativejh  ^^^^^^^^ 

less     support)  ,  ..^"This  is  not  significant, 

(slightly)  positive,  but  thiS  is  "o^  »-^y 
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woHKH    r.ro    cohsthucxxoh:  ju.^^^^  '-p.. 

::^"::nf.i°?n.i«ht  cL^ses  for  school  students  in 
Britain 
Andrew  Gale 

university  of  Manchester  Institute  of  Science  and 
Technology.  UK 

This  paper  develops  ^iB-»f°-,:!?t°„^es'%r particular  it 
presented  at  previous  ^ASAT  conrerenc 
addresses  the  <l""Btion  of  appropriate  ev 
«ethodology  in  the  «v«l"f^°^°ie3  of  evaluation  exercise, 
methodology,   findings  1991  are  critically 

on  two  insight  courses  ^^^^le  and  the  other  -ixed  sex 

reviewed.  One  course  ;^"„tances  leading  to  these 

with  single  sex  t«a»s.  The  cxrcu-.tanc       ^^^^^  ^^^^  ^^^^ 

courses  ^'ll;"*  ^.jtlasi-autonomoua  non-govern-ent 
rrga^nL:tro;.nM";are  exP^ 

The     role     of     the     independent  ^^.1     „eas  of 

conclusions     are     d"""^*''i"\uch  intervention  approaches. 

are  identified  and  discussed. 

Previous  contributions   to  GASAT5   and   6  ^-^''''{''^I'of 
PeUows    1991)    have   been   concerned  with   the   development  o 
Fellows  construction  industry  (note  1) 

pilot  insight  courses  for  the  con 

for     career,  advisors 

experimental  Insight  courses  for  high  achieving  P 

ie    .nH    1ft  years)    studying      A  levex 
students   (aged   between  16   and   18  years) 

Tnsiftht  course   discussea  i" 
subjects.   The  experimental  Insight 

11    fomnl  r  event.   In  tne  sum»ci. 

r::::r::.r.::.:  l::::':..  ....«...n  .... 

single     sex     groups.      The  .v.luation  of 

experimental  courses  ^^^''  ll^Zs  advisors  in  1990  (BaWer 
a  pilot  Insight  course  run  for  careers 

.  Oale  1990).  The  recommendation  wa.  for  there  -^J^  ^^J'' 
experimental  courses;  an  all  female  course,  a  mixed  sex  course 

^"i:  r  :h?anTe::;e  and  the  mixed  .ex  (single  sex  tea..) 
experimental    cour  re    run.    funded   and    directed  by  a 
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British  QUANGO.  I  was  co«Bi88ioned  to  evaluate  the  courses. 
Interim  and  final  reports  were  produced  but  I  have  since  been 
told  that  these  are  not  for  public  consumption.  The  evaluation 
criteria  were: 

1  To  evaluate  the  courses  as  all-feaale  and  mixed  sex 
courses  respectively. 

2  To   evaluate    the   appreciation  of   construction  by 
participants . 

3  To    evaluate    the    course    prograaune,     content  and 
operat  ion. 

The  courses  were  identical  except  for  their  locations.  They 
were  residential  and  of  three  days  duration.  Their  content 
included  exercises  or  Banagenent  games  lead  by  construction 
coapany  training  officers,  a  construction  site  visit  and  team 
sport  sessions  in  the  evenings.  The  role  models  used  to  lead 
the  teams  were  provided  by  large  British  construction  firms. 
Sixteen  girls  attended  the  all-female  course,  with  ten  girls 
and  ten  boys  attending  the  mixed  course. 

The  courses  were  evaluated  independently  using  a  pre  and 
post  course  questionnaire  together  with  direct  observation 
during  an  evening  and  the  final  day  of  the  courses.  The 
questionnaires  gathered  biographical  data  on  participants  and 
attempted  to  measure  their  knowledge  and  image  of  the 
construction  industry  before  and  after  the  courses.  Also  data 
were  gathered  on  how  well  the  courses  informed  and  provided 
insights  for  participants.  Positive  and  negative  aspects  of 
the  courses  were  sought  as  well  as  data  on  whether 
participants  were  more  or  less  likely  to  seek  to  enter  the 
construction  industry  following  the  course. 

The  evaluations  were  written  up  as  an  interim  report 
(following  the  first  course)  and  a  final  report  following  the 
second  course.  Their  structures  were  similar,  containing 
information  about  the  courses,  their  participants  and  detailed 
descriptive  statistics  on  the  responses  to  questionnaires. 
These  included  bar  chart  presentations  of  Likert  type  scale 
image  question  responses  as  well  as  tabular  formats  for  other 
questions  relating  to  strength  of  satisfaction  with  insight 
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.„a  .nowled^e  gained.  Further,  a  fairly  <>-aild  direct 
observation  section  contained  presentation,  analysis  and 
discussion  on  qualitative   aspects   of   course  operation  and 

''°Tl'o..^  the  first  report  appeared  to  be  well  received  the 
second    report    was     less    well     received.     The    three  .an 
criticisms  were  that  the  reports  were  "too  quantitative  and 
thlt    the     focus    of    the    evaluation    related     too    -uch  to 
truction  production  .ana^e.ent  and  did  not  enco.pas.  the 
broader  built  environment  professions.  Also,   it  was  saxd  that 
Z   cou.ses  were   for   insight  only  and  therefor,  question 
relating  to  whether  the  courses  were  informative  - 
inappropriate.  These  important  issues  are  discussed  l''^"- 
iraluatlon  of  these  courses  raises  some  interesting  insights 
ntl   the  efficacy  and  shortcomings   of  c  s  run 

essentially  hy  the  construction  industry  for     he  .^^^^^^^^^^^^^ 
that   industry.    These    courses    are   run   by  tne 
industry  as  the  QUANGO  concerned  is  funded   and  directed  in 
arg    Par-tby  the  industry.  Further,  industrial  organization 
otde  all  of  the  inputs  regarding  information    role  -ode 
Ld  course  content.  The  industry  could  be  said  to  ''-""^J^" 
.number  of  ways.   It   increases  its  liKelihood  of   recrui  ing 
In  qualified  human  resources.  The  participants  are  exposed 
Tir  t  h.„a  to  the  culture  of  the  construction 
perceptions  of  this  culture  are  disseminated  to  P-^^ 
non-industry    organizer,    of    the    Insight    course.  career, 
advisors)  and  second  hand  through  the  par  icipants  to  otbe 
schools    students    and    teachers.    The    participant      of  these 
scnooiB    B  vocational  education 

courses  were  required  as  part  of  their 

to  write  short  critiques  on  their  experiences.  These  proved 
useful  in  compiling  the  evaluations.  These  critiques  were  . 

used  by  the  participants   in  ^^"^J^;;^:  : 

when  back  in  their  schools.  The  ponstruction  industry 
bene-ts  in  a  sense  from  improving  its  —  J-;-;;;  ; 

It    can    be    seen    to    be    doing    something  about 

balance  in  its  workforce.  It  would  be  true  to  -    ^  « 

participants  benefited  in  that  they  gained  a  faxrly  realistic 
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insight  into  the  sort  of  occupational  environaent  in  which 
built  environaent  professionals  work.  However,  this  is  maybe 
a  confusing  one  as  will  be  discussed  later. 

I  think  that  there  are  soae  important  issues  relating  to 
the  promotion  and  perpetuation  of  construction  culture, 
arguments  about  job  security  and  questions  relating  to  the 
independent  evaluation  of  Insight  courses.  These  questions  are 
discussed  later. 
Course  evaluations 

The   following  comments  are  drawn  from  the  conclusions  and 
recommendations  of  the  evaluation  reports. 

Both  courses  appeared  to  work  well  as  Insight  courses  and 
the  all-temale  course  appeared  to  work  as  an  all-female 
course.  The  site  visits  were  seen  as  informative  with  some 
criticisms  concerning  the  lack  of  female  role  models.  However, 
it  is  important  to  remember  that  site  visits  are  unique 
because  all  sites  differ.  It  is  very  difficult  to  design  a 
site  visit,   the  virtue  being  that  the  images  are  real. 

Differences  in  the  groups  of  boys  compared  with  girls  were 
clearly  identified.  The  presence  of  males  and  females  may  have 
increased    the     intensity    of    some     images     held    by  female 
participants.  Close  examination  of  one  of  the  team  exercises 
shows  marked  differences   in   the  behaviour  between  male  and 
female    teams    given    the    same    task.     All     teams  comprised 
"thinkers"  and  "doers".  Whilst  the  boys  easily  took  on  the 
roles  of  managers  the  girls  seemed  slightly  embarrassed  at 
taking  on  powerful  roles.  All  teams  assumed  a  natural  manager. 
The    girl's    teams   were    very    serious    about    their    task  and 
constantly  reviewed  progress  and  discussed  points  until  they 
had  the  exact   solution  and  were   in  absolute  agreement.  The 
teams  kept  very  much  to   the  rules.    They  were  consistently 
concentrated  on  the  task  and  did  not  exclude  any  member  from 
the  team  even  if  their  contribution  was  low.  The  boys  appeared 
to  be  more  decisive  though  not  always  making  good  decisions. 
Decisions  were  challenged  by  Jokey  criticism.  One  boy's  team 
challenged   the    rules  with   the   exercise    organizer   and  even 
approached  the  other  boy's  tea.  to  do  a  deal.  The  exercise 
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 „„     t„     order    to     achieve  the 

involved    optiBizing    resources     in  oraer 

rlction  o.  a  »odel  huilding.  At  the  end  the  ^ 
Spirited    and    confident    whilst    the    girl,    were  -l-^^^*^ 

d'ed  and  sel.-critical .  .he  ho.s  co.pared 
those  of   other   tea.s.    being   abused  by   the   girl  - 
Another  exercise  was  undertaken  where  cost  was  an  i-portant 
eri  er  on  for  success  in  the  design  of  modifications   for  a 
Mic  Place   to  .eet  the  needs  of  people  with  disabilities. 
Th     bo/s  were  «ore  cost  orientated  whilst   the  girl..  tea.s 
concentrated  on   the    needs    of   disabled  peopX.    rather  than 
costs,  on  the  all-fe.ale  course  several  P--"--^;  ^^^^  ^^^/^^ 
,r  there  had  been  boys  in  their  tea.s  there  would  have  been 
:   Xot   of   argument.    It   was    said   that   boys   did   not    1  sten. 

J  4.  <n  a  fairly  har«oniou.  and  open 

Girl'B  tea.s  appeared  to  act  in  a  fairly 

way.   A   lot  of   reflective    questions  were   used    in  the  group 

""replies  on  the  .ixed  course  were,  on  t.e  whole  .  -ore 
negative  about  the  notion  of  all  fe.ale  groups  or  courses  than 
their  counterparts  on  the  all-female  course. 

Participants  on  both  courses  appeared  to  -how  an  improved 
View  of  the  construction  industry  following  the  course  (Table 
The    self   perception   of   participant's   Knowledge   of  the 
.       t,nn  industry   improved  following  both  courses  (Table 

construction  inaustry    i-pi   „^l„olve 

2)     Objective  measures  of  knowledge  appear  less  conclusive. 

could  be  due  to  the  in.de.uacy  of  the  instrument  used^ 
„!::ver.  the  image  of  the  construction  industry  appear,  to 
have  been  enhanced  by  the  courses. 


Kesponses  to  the  question:  Ha»  -ur  vie«  of  -"struct ion 

^lirgrd^'for-th-e  be"t^r^  o°/ c^^ged  for  the  worse. 

PEBCENTAOES 
All-f...le  ,_,S^«Vl. 

10  13  " 

Remained  the  same               1"  75  71 

Changed  for  the  better      90  0 
Changed  for  the  wor.e  » 
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Table  2:  Perceived  knowledge  of  tha  construction  i qcjvatrY 
before  and  after  the  courgea 


MIXED  FEMALE 
Kow  «  lot 


Know  nothing 


ALL  FEMALE 
Know  «  lot 


Know  nothing 


70  60  50  40  30  20  10    0     10    20    30    40    50  60 
MiMlort     IB  tiler 


CriticisBS  of  the  evaluations 

Mentioned  earlier  were  three  criticisms  of  the  evaluations, 
the  first  concerned  the  perception  by  the  readers  that  the 
reports  were  "too  quantitative".  The  use  of  descriptive 
statistics  is  essential  and  the  easiest  way  to  illustrate 
similarities  and  differences.  They  are  an  extension  of 
qualitative  categorization.  Further,  the  use  of  bar  charts  to 
prosent  I.ikert  type  scale  results  is  a  recognized  convention 
and  can  not  really  be  considered  too  quantitative.  The  reports 
o:,uried  considerable  discursive  sections.  It  would  appear  that 
the  Tfaricrship  of  such  reports  may  not  always  really 
..nderstand  I  he  nature  of  rigorous  evaluation.  Further,  I  think 
LImt  somot.imos  the  messages  carried  in  such  reports  are  not 
always  welcome. 

The  criticism  that  the  evaluations  focused  too  strongly  on 
construction  production  manageiaent  is  probably  a  fair  one. 
However,  tliere  is  a  difficulty  here  in  that  it  seems  to  me 
impossible  to  develop  meaningful  insight  into  a  number  of 
industrial  subcultures  at  the  same  time.  For  example,  there 
is  a  perceptible  difference  between  the  civil  engineering  and 


4J 
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building  subcultures.  This  i-  further  co.plicated  when 
considering  the  difference,  between  design  and  ^^o6nct.on 
phases  of  the  construction  proce,-  I  have  chosen  these 
illustrate  -y  Point  because  they  are  relatively  close 
comparators.  However,  if  one  co.pares  architecture  with  say 
/  then  there  is  a  "uch  larger 

quantity  surveying  (see  note  2)   then  ^ner 

gap.  the  world  views  of  these  different  occupationally  based 
subcultures  are  different  and  in  -any  ways  antagonistic.  This 
is  grounded  in  their  different  educational  structures  and 
relative  roles  as  well  as  historical  determinants  of  status 

v,«,.t     T   think  it  very  unlJikely  that  an 
and  hierarchy.    In  short,    I   tninK  ±^  * 

offp.r-tively  encompass  more  than  one  culture 
Insight  course  can  effectively  ein-u»f 

and  at  beat  two  in  a  comparative  sense. 

The  third  criticism  was  concerned  with  the  perception  by 
the  organizers  of  the  Insight  courses  that  information  should 
not  for.  a  major  part  of  the  courses.  The  evaluation  of 
questionnaire  responses  shows  that  many  participants  wanted 
.ore  specific  information.  Their  expectations  —  ^^^J*^  = 
would   be   available.    In  my    view   the   concept   of  insight 

founded    on    imagery,    understanding    and    objective    fact  or 

information.  It  seems  a  perfectly  reasonable 

participants  that  information  will  be  available  in  he  detail 
necessary  to  support  the  development  of  their  insight.  There 
is  a  danger  that  by  not  providing  a  whole  and  very  deep 
experience  the  insight  gained  will  not  be  anchored  in  reality 
It  is  probably  appropriate  at  this  point  to  -ay  that  industry 
both  consciously  and  subconsciously  will  try  to  show  .ts  best 
side. 

Conclusions 

The  methodology  for  evaluating  the  Insight  courses  seems  on 
balance  to  be  effective  and  appropriate.  There  are  a  number 
of  questions  however  tha.  appear  to  impact  on  the  evaluation 
process.  The  first  of  these  must  be  to  do  with  who  is 
considered  to  benefit  fro-  an  Insight 
participants,  the  providers,  the  industry  or  a  —"^-^  °"  °^ 
all  or  some  of  these.  Further,  what  i-  the  hierarchy  of  such 
benefit  and  how  can  it  be  measured. 

jO 
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The    construction    industry    ia    actually    more    than  one 
industry.    It   contains   several  definably   different  markets, 
house  building  compared  with  public  sector  civil  engineering 
works  for  example.  The  size  of  firm  as  a  structural  feature 
of  the    industry   is  very    important.    In  1985    5.5X  of  firms 
produced  67. 3X  of  construction  output  and  employed  61X  of  all 
construction   industry  employees.    In  the   same   year  only  39 
firms  had  payrolls  of  over  1200  employees  (Shutt,  1982).  The 
different  markets  and  the  different  size  categories  of  firms 
have  different  subcultures.  They  share  a  common  construction 
culture    but    the    determinants    of    size    and    market    have  a 
significant  impact  on  industrial  practice  and  culture,  add  to 
this  the  occupational  and  professional  differences  previously 
mentioned  and   a   complex   picture    emerges.    This   picture  is 
important  contextually .  There  does  seem  to  me  to  be  a  common 
aspect  to  all  of  these  variants  of  culture  and  that  is  that 
the     construction     industry     is     essentially     male.  The 
construction    industry    is    demonstrably    male    in    terms  of 
horizontal    sex    segregation    of    the    labour    narket.  Women 
represented    6.7%     of    full-time     workers     in    the  British 
construction  industry  in  1981  (EOC.1988).  My  own  estimate  of 
vertical  segregation  based  on  1981  Cencus  data  shows  women  to 
be  heavily   concentrated   in  the    traditional   secretarial  and 
administrative    occupations;     82.2%    in     1981     ( Gale . 1991and 
Rainbird.1989).  In  one  of  the  chartered  institutions  relating 
to    construction    production    management    professionals;  the 
Chartered   Institute  of  Building   (CIOB)   only  40   out  of  8452 
corporate  members  were  women  in  1992  and  594  women  out  of  a 
total  membership  (in  all  grades)  of  32569;  less  than  2%  women 
(CIOB, 1992).    This    is    after   a  dramatic   recent    increase  in 
female  members. 

Not  only  is  the  workforce  male  but  the  prevailing  ethos  and 
culture  are  also  extremely  -ale,  characterised  by  comments 
like  the  one  below  taken  from  the  questionnaire  response  of 
a  young  trainee  construction  management  student: 

"I  don't  really  understand  why  women  want  to  work  in  a 
traditionally  male  industry  -  compare  with  nursing,  l 
don't  have  anything  against  women).  (•ic) 
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The  construction  industry  culture  is  in  need  of  change  xf  xt 
is   to    escape    from    its   current   characteristics   of  crxsxs, 
conflict  and  masculinity.  In,i«ht  course,  put  °" 
Show  in  so.e  way.  Those,  both  -ale  and  fe.ale  who  wxsh  to  .oxn 
,uch  a  culture  will  do  so  and  it  could  be  argued,  no  doubt, 
that  insight  courses  and  other  intervention  initiatives  gxve 
insight  and  information  upon  which  young  people  -ake  career 
and   educational    choices.    It    see»s   to   »e    that    i-^^^^  - 
insight  approaches  may  al.ost  invariably  be  the  statement  that 
„oo.en  -ust  fit  in  to  the  dominant  culture.  More  wo.en  xn  the 
industry  does  not  therefore  mean  that  things  wxll  change  for 

,       ^^  tho  nresence  of  women  themselves 
the  better  because  xt  is  not  the  presence  oi 

that  necessarily  equates  with  female  values  or  of  different 
values  to  the  dominant  male  culture.  I  have  discussed  thxs 
question     in     much    more     depth     in     another     recent  paper 

(Gale, 1992).  .  . 

in  summary  I  would  hypothesise  that  we  are  not  -"  what 
„e  are  doing  when  we  run  Insight  courses.  Further.  I  thxn. 
that  the  role  of  the  evaluator  can  not  be  independent  of  the 
world  view  and  theoretical  construct  within  which  that  person 
or  people  conceptualise  and  interpret.  The  very  nature  and 
purpose  of  change  should  perhaps  come  under  scrutxny. 

Notes  ,  Ti«<4-ioh 

1  insight      courses  .  i^^9f9^Nhe^^^^^ 
Engineering  ^"-^""^//Ji^/i^^iil^ef  school^  attracting  high 
one  week  long  residentxal  f^"°  features  were 
achieving    female    school    »t"dent^ -.^^^/^  /^'Jp  leaders, 
industrial  visits  and  female  rol^ 

More  detaxls  on  the  "^''"°„""„b  p^bl ications  (Peacock 
na""  ^%"B^%°e'':r^^^^  Viscardi.  19B7). 

2  The  term  quantity  surveying  be  readily 
understood  by  an  i^^"""  .  -Aineering  The  occupation 
American  equivalent  ^'  ^^^^^^^'^^^^ \hrecor.oJic.  of 
of  quantity  surveying  is  project  level, 
the  construction  process.  surveyor  involves 
Further,  the  role  of  a  <^"?"tity  ^^^^"^^^j  ^^^h  the 
usually  some  legal  contractual  ;°;'^/^"^^"/.'=''Typically  a 
management  of  <=°"  education  ^nd  knowledge  base 
quantity  surveyor's  ^a^^*"""  *  construction 
includes      a      deep      understanding  of 


technology. 


o.  -  -5 
c/  «J 
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;;;^TSLIM  VO^^  RUSSIA 
(Complex  analyaiB) 
Tamara  SIVERTSEVA 
Institute  of  Oriental  Studies, 
Russian  Academy  of  Sciences 

O^eae  observations  are  the  --^J^^i^X^^  ITZ^H 
Irii^-rfsfonf  o??i«^^^^^^^^  .ranscauoaa^a.  and 

S^iarsSlfgSk  teclmiciuea  connected 

de^lopped  methodology  oX  q^f,?^^^"!  Life  model  ia  the  way 
S  adequately  O^if''^*^^  P^^JScilueB  wWch  are  encountered 
to  overcome  the  methodical  difXicux^  oriental  "omen, 

when  we  try  to  ^eacribe^the^er  «o^    stereotypes,  ways  of 
her  conscience,  ancestrax  my^""       ~^;J^^^ence  ^iso  on  tne 
nerception  that  often  fxert  aecis^^  women.         ^  . 

Toci^conomic         «°°i°P°i"^tioS;i  w^  we  can  construct 
AnaUaing  life  cycle  of  a  ^,^Ji^irtr_ee  that  the  family  la 
^  type!  of  the  living  «ay.  We  ^an  see  t;^  ^^y, 

III  cStrsl  element  g^^f  V^nS^^arlamily  ie  obvioua. 
Sinr^^eirOr?e|fx  nuc^^^^^ 

^f.eft?'J^^&o"d:\oS-r5-erci-.  I^tronage  and  other  tiea 
foSSLJ^iisi^trar-teiprlSLrial  or  gani.ationa. 

-^TT'z^::^  Twrrinih^rarr 

:l  Z  ZZT—  -  .-acaucaaia.  and  co- 
untries  of  the  Central  Aaia.  ^^^^^ 

o«  =-a,      ~  ::,rL:  pon. 
i"r.*iror::. ..... ...  ^ 
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used.  At  the  same  time,  we  must  recogaize  aomewhat  limited 
character  of  these  methcds  .."-'.en  we  turn  to  the  sociocultu- 
ral  aspects  of  the  status  of  Oriental  women.  Life  model  is 
the  way  to  overcome  these  methodical  difficulties  which  are 
encountered  when  we  try  to  describe  the  innder  world  of 
Oriental  women,  their  conscience,  ancestral  mythology,  ste- 
reotypes, ways  of  perception  that  often  exert  decisive  ij>- 
fluence  also  on  the  socioeconomic  and  sociopolitical  status 
of  women. 

Due  to  all  these  circumstances,  as  well  as  specificity  of 
our  material,  we  have  to  turn  to  the  tradition  which  has  al- 
ready become  classical  in  foreign  sociology,  and  which  studies 
social  processes  in  terms  of  life.  First  of  all,  this  tradi- 
tion is  rooted  in  the  works  of  E.Krickson.  Life  scheme  propo- 
sed by  Brickson,  is  not  connected  specifically  with  women,  but, 
taking  into  account  that  it  was  repeatedly  used  In  concrete 
sociological  studies,  we,  along  with  this  tradition  and  con- 
sidering specificity  of  our  material,  construct  a  modified 
for  our  purposes  scheme.  In  the  process  of  his  creative  acti- 
vity BrickBon,  working  with  different  cultures,  constructed  a 
scheme  of  moulding  personal  identity,  which  gives  a  sense  of 
stability  and  makes  the  base  for  developing  aelf-consciouaness. 
In  his  concept,  Krickson  tightly  correlates  the  processes  of 
developing  self-consciousness  with  the  age  stages  of  life 
cycles.  Srickson  shows  that  such  correlation  changes,  depen- 
ding on  cultural  traditions. 

Analysing  life  cycle  of  a  traditional  woman  in  the  Central 
Asia  and  muslim  regions  of  the  CaucaoUB,  we  can  construct  two 
very  tentative  schemes: 

Rural  areas  of  the  Central  Rural  areas  of  the 


Asia 


Northern  Caucasus  and 
Xranscauoasia 


Llf Q  cycle  of  a  woman 


Age 


0 
1 


Kvent 
Birth 
Veanlng 


Age  Event 
0  Birth 


^00 


1  Weaning 
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6  Care  for  3unlors 

14  HenBtruation 

1 5  Marriage 

18  Birtli  oX  first  child 

21  Birth.  oX  second  child 

23  Birth  ol  third  child 

28  Biarth  oX  fourth  child 

33  First  child  loaves  home 

34  Birth  of  fifth  child 

37       Birth  of  sixth  and 

next  children 
39       Becomes  grandmother 
44  Climacteric 
48       Death  of  hustiand 
54  Death 


6  Care  for  juniors 

15  Menstruation 

18  Marriage 

18  Birth  of  first  child 

21  Birth  of  second  child 

24  Birth  of  third  child 

28  Birth  of  fourth  child 

29  First  child  goes  to  school 

30  Birth  of  next  children 
36  First  child  lo«ves  home 

45  Climacteric 

60  Death  of  husband 

65  Death 


Ycu    should  remeber  that  all  descriptional  typological  mo- 

Ycu    shouiu  rem  tvDoloKy  are  an  ideal  conatruc- 

dels  and.  more  so,  analytical  typoj-ogy  ax-^  ,  ^„  „m 

Til  cannot  claim  to  universally  cover  and  «pl^  all 

ITIT..  Nevertheless,  such  ideal  constructions  can  be  f 

certain  importance  for  prognostic  models,  construction  of 

projective  tests  In  a  monographic  survey 

For  the  reason  that  living  way  of  women  is  xne 

rioter    we  use  the  special  model.  Ihis  model  shows  ^^^^'^l 

TZ::L.  factors  (Bocio-econc^cal.  cultural.  B-o-P-i. 

chological)  transform  to  the  "living  way"  and  the  rola 

ZTZ.  to  mention,  that  "living  way"  "seK  ma.ea^^ 

rn:  rrrrtrr::  ::t^reTh:C- 
r  ria:::  rith  .e        -  -  ringe 

nhAnees.  under  the  Influence  of  the  envrionooiiw. 

cial  situation  with  women  employment  in  Dagaesxan 

cxai  sixuB  Rostov  area  of 

to  pick  onion  for  6  moths  per  yea  connects 

Russia.  This  situation  continues  near  5 /-^bJ^^ 

with  employment  problems  and  Increase  of  Income.  This 


v>0 


3G 


Contributions  GASAT  page 


347        The  Netherlands  1992 


rises  the  women  employment,  family  income,  but  lowers  the 
pertility,  breaks  the  tradition  relations  within  the  fami- 
ly, influences  on  the  upbringing  and  education  of  children. 
As  a  result  -  "the  living  way"  change s  in  whole. 
Even  a  cursory  glance  at  the  life  cycle  of  the  traditional 
society  shows  that  the  family  is  a  central  element  of  life 
of  m  moamzx.  Therefore,  we  shall  add  analysis  of  the  insti- 
tute of  family  in  Oriental  society  to  our  study. 
The  nature  of  labour,  profussional  structure  and  qualifica- 
tions as  the  integral  parts  of  the  social  structure  create 
specific  sooio-psychologic  values;  they  shape  a  variety  of 
attitudes  towards  social  relations  including  the  reproduc- 
tive behaviour. 

Untrafamily  behaviour  largely  depends  on  educational  standi 
dards  of  its  members  as  well,  in  particular,  on  the  marriage 
age,  the  involvement  of  females  in  the  public  production, 
social  mobility  and  so  on.  Education  tangibly  reduces  the  in- 
fluence of  religious  noims  on  intrafamily  behaviour. 
The  way  of  life  and  intrafamily  behaviour  also  depend  on  whe- 
ther the  family  lives  in  town  or  countryside.  Urban  fami- 
lies, as  a  rule,  have  less  children  and  use  modem  means  of 
family  planning.  Very  often,  however,  the  urban  way  of  life 
is  not  accepted  by  the  rural  migrants  who  tend  to  preserve 
traditional  relations  In  the  unusual  conditions  of  megapolis 
and  modem  superurbanization. 

!Che  existence  of  different  types  of  families  in  muslljn  coun- 
tries is  generated  by  the  peculiarities  of  their  socio-eco- 
nomic processes.  A  complex  family  is  an  integral  part  of  the* 
traditional  agrarian  society.  This  type  of  family  differs 
from  the  modem-type  family  by  the  size  as  well  as  by  its  fun- 
ctions. 

There  is  certain  correlation  between  the  form  of  family  orga- 
nization and  the  birth-rate.  High  marriage  and  birth  rates 
among   many  peoples  and  tribes  in  agrarian  countries  can  be 
attribtued  to  by  the  predominance  of  the  undivided  patriarchal 
clan-type  families.  A  married  couple  in  a  big,  complex  family 
comprising  several  generations  does  not  need  economic  inde- 
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pendence.  It  is  easier  in  such  a  family  to  ta.e  care  of  arid 

fL"tion  is  cxosexy  tied  up  wit.  the  t^ditio- 
nil  family  pattern.  Ihe  social  and  economic  factors  inten- 
Tify TaS  oSer.  It  follows  that  the  large  Xan^ly  t-d.tion 
S2g  an  important  element  of  the  traditional  family  pat- 
tlS  has  integral  nature  and  embraces  a  range  of  ma^or  so- 
cio-economic and  cultural  characteristics. 

--on  ™  r  " erort^tr tl:  Tre 
llfZ.^  -  ^  -nger  i^lue^e  on  the 
behaviour  of  the  members  of  society  that  xt  xs  ^o^^'^^^^ 
fo^^  the  intrafamily  tradition  of  having  a 
an  effective  Instrument  which  ensured        "^^^-^/^^  ^ 
society  in  children.  Among  the  reasons  that  upheld  the  es- 
tlbiiXnent  of  this  tradition  are  high  infant  --^^^^ 
alrge!e^ale  use  of  child  labour  in  the  economy  and  the  desxre 
•  To  reil^orce  the  .in  by  increasing  the  number  of  ^i---' 
JultiSe  kin  large  family  traditions  were  kept  and  expanded 
i^ "odL  society,  .hey  acquired  a  different  reason^  and 
later  yielded  to  more  powerful  socio-economic  factors. 
Tt  Z  Lportant  to  emphasize  that  the  emergence  and  estab- 
li^eS  Of  traditions  is  based  on  the  — P-?^^^^;" 
e  romic  preconditions,  .he  i.l«ct  of  the  -P-J^^^^^^^ 
factors  on  the  birth  patteni  can  be  assessed  only  if  these 
preconditions  are  taken  into  account.  . 
Disentegration  of  the  traditional  economic  structures,  in 
cr  aseTxemale  employment  and  urbanization  lead  to  changes 
in  the  economic  pactions  of  women;  and  this  ^^^l' 
bearing  on  the  socio-psychologic  value..  Socio- psychologic 
a^rt^tural  value,,  however,  especiallor  the  values  of  Jhe 
traditional  precapitalist  society  are  rather  stable.  This 
S^Td^ct  imi^ct  on  the  reproductive  behaviour  as  well  as 
on  the  reproductive  values  in  the  family. 


♦  ♦  ♦ 


Peculiarities  of  production  and  consumption,  structurea  of 


f\  >'  ,-■> 
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public  relatione  and  power,  dissemination  oi  new  ideas, 
crystallization  and  struggle  of  political  forces,  modem 
achievements  and  failures  in  technology,  science  and 
education  -  all  are  ijnpossible  toijuagine  without  under- 
standing of  that  specific  role  which  ia  played  in  these 
processes  by  the  complex  and  historically  mobile  institu- 
te of  family.  Ihls  institute  ia  not  uniform.  In  various 
socio-economic  conditions,  in  various  civilizational  - 
cultural  contextes,  in  the  atmsphere  of  different  techno- 
logical priorities  this  institute,  changing  itself  along 
•rfith  environment,  stimulates  or  inhibits  changes  of  this 
environment.  It  is  based  also  on  millenia  of  unconscious 
or  half conscious  socio-historic  memory  of  people,  as  well 
aa  live  dynamics  of  the  present  day.  This  mysterious,  litt- 
le studied  institute  in  wLich  many  peculiarities  of  clan, 
class  and  ethnic  structures  are  rooted,  played  and  plays 
a  big  role  in  the  past,  present  and  fut\ire  destinies  of 
Oriental  countries. 

The  movement  from  a  largo  to  nuclear  family  in  the  East  is 
obvious.  But  the  current  Oriental  nuclear  family  is  spe- 
cial. It  ifl  not  atomized,  not  self-contained,  but  intercon- 
nected by  many  effective  blood,  country-men,  clan,  patronage 
and  other  ties  with  other  families. 

One  of  the  aigns  of  stability  of  a  large  Oriental  family  is 
the  ability  of  this  institute  to  enter  naturally  into  non- 
family  political  institutes,  enterpreneurial  organizations. 
Moreover,  in  our  opinion,  disaapearance  of  large  family  in 
the  East  may  be  accompanied  by  serious  diffusion  of  the 
structures  of  this  institute  into  socio-economic  and  socio- 
political life.  As  a  rule,  roBe«rchers  separate  this  pheno- 
menon froB  the  analysis  of  the  institute  of  family  proper. 
But  this  process  is  rather  interesting  for  the  study  of 
stability  of  traditional  family,  because  we  can  expect  at 
least  two  tendencies,  connected  with  it.  First,  socio-eco- 
nomic and  socio-political  Institutes  will  to  one  extent  or 
another  adopt  characteristics  of  the  institute  of  a  large 
family,  and  reproduce  structures  of  this  institute.  On  the 
other  hand,  culture  as  a  whole  will  thus  preserve  norms  of 

J 

9^:ibudons  GASAT         page  350        The  Netherlands  1992 


B  large  family,  and  it  is  this  phenomenon  that  in  favou- 
rable conditions,  car.  In  tuni.  exert  opposite  influence 
on  the  process  of  destruction  of  the  family. 
We  believe  that  in  the  near  future  the  Oriental  family  will 
preserve  characteristics  of  a  large  as  well  as  of  anall 
family,  and  in  this  we  see  its  difference  from  werstem 
nuclear  family.  She  evaluation  stereotype  according  to 
which  a  large  family  is  an  obsolete,  negative  phenomenon, 
and  a  nuclear  family  -  a  positive  one.  will  evidently  be 
overcome.  Most  probably,  a  wider  perception  of  the  dynamics 
and  interaction  between  large  and  small  families,  the  place 
and  role  of  Oriental  women  in  these  families,  will  be  ac- 
cepted. 
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SOME  REFLECTIONS  ON  THE  PmiNIST^ARADIGMA 
fONCERNING  GENDER  AND  bHtJ<<-t^ 
(FM™  PERSPECTIVE  ON  SCIENCE) 


M. 


Sretenova,  Ph.D. 


Institute  for  Scince  Studies 


Bulgarian  Ac  ademy  of  Scienc 
4    Serdica  Street.   1000  Sofi 


ce 
a 


Bulgaria 


Tt.e  present  Paper  aims        the  arguments  on  ^ 
in  feminist  research  Paradi^a    namely.^  developmental 
static    vision    to    a    P^°"f=-  of  view,   the  transition 

vision  From  ^PJ^I^^^cie  ce  to'the  modern  one  could  serve  as 
r^Lir:nd^rmodtl  :rthr change  in  question. 


opinion,  the  term  ■•Feminism"  c.n  .e  --^eted  as  » 

3ociai  ~:--:-r::e;T;ress:::iaiir:Kind 

from    a    scientific  point  of  view,   n.  i 

:Mlosophv.     The  topic  of  this  paper  is  — ^ 
..iUiant    booK    ofE.F.     Keller  "Reflections  on  Gender  and 
Lience"       I  shall  do  a  brief  sun«.ary  and    coment.     on  E. 

Keller  s'   booK    and    then  I  shall  share  my  Point  of  view  on 

the  same  matter. 

,.,4-     ho*-wpen    two  domains: 
The  issue  analyzes  the    cross-POint  between 

„rf    Philosophy  and  Sociology  of  Science. 
Feminist    Theory    and    Phi losopny  ai  u 

^1     ci-iitlies    of     science    do  not 

roncerns     science.  intericnn.^ 

the  two  mentioned  domains  seems  to  be  Productive  tor  both 
of  them. 


The    main     problem    in    the    book  is 


the  genderization  of 


oO  JL 
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science . 


What 


does 


it 


mean? 


Behi  nd 


the 


concept 


"Genderization  of  Science"  does  not  stand  male  or  female 
perspective  of  science.  neither  the  juxtaposition, 
complementarity  or  substitution  of  the  two  perspectives. 
The  general  thesis  of  E.  Keller  is  that  there  is  a  certain 
system  of  beliefs  about  the  meanings  of  masculine  and 
feminine  embedded  (through  the  language  of  metaphors)  in 
scientific  thought  and  in  scientific  description  of 
reality.  The  crucial  question  is  how  the  idea  or  the  ideal 
of  masculinity  has  affected  the  nature  of  science,  or  how 
the  making  of  men  and  women  (as  socially  constructed 
categories)  has  affected  the  malting  of  science. 

For  example.  in  academic  community,  association  between 
.■nasculine  and  objective,  between  masculine  and  scientific, 
has  a  status  of  a  myth,  of  something  being  "self-evident". 
E.  Keller  examined  the  roots,  origin  and  reasons  of  this 
myth  in  order  to; 


1)  Destroy  and  deny  it; 

2)  Explain  how  this  myth  or  system  of  beliefs  and 
associations  influences  the  description  and 
understanding  of  scientific  reality; 

3)  Trace  the  strategy  of  change  in  Feminism  criti- 
cism. The  approach  applied  to  the  investigation 
IS  that  of  psychoanalysis  and  cognitive  psycho- 
logy . 


According  to  E.  Keller,  the  implications  of  attributing 
masculinity  to  the  very  nature  of  scientific  thought  are  as 
fol lows: >  > 

"Having  divided  the  world  into  two  parts  -  the  )<nower 
(mind)  and  the  knowable  (nature)  -  scientific  ideology  goes 
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a  vev-Y  specific  relation  between  the  two. 
on    to    prescribe  >  ve.Y  SP  consummate  this 

-  prescribes  tne  ;::Lo„,eci.e.     Not  onlv  .re 

union,     that  is.  which  can  lead  _^  characterizing 

..nd  and  nature  ^--^  ^^^Z^;;,^  >s  mascul  ine .  the  very 
scientific     and    objective  knowledge  is  also 

r  "^e  TeUUr  I^c:::::  b:Len  Know,  and 
genderized.      The  relation 

Known  is  one    of    distance    and  .  :,,ch  is 

between  a  subject  and  an  object  radi  a  Iv  d  ^^^^^^ 

-  no  :  ::;\r:l:.u:    marria.e..  is 

objectified.       Bacons  through 

— :rorralr^:::n  ^.re:.::^  sensor.  e.Per.ence. 
•■observation      ratner    v.  ensure 

^e  modes  Of     intercourse    ^^^^^    2r  \.e  subject. 

emotional     and    Physical  ^l;,;  ,„,o  subject  and 

concurrent  with  the  division  of    h    -r  ^^^^ 

object      is.     accordingly,     a    division  ° 

—7       ^risTrpirf  o.  Tat  isTbe  Known,  that 
scientific  mind  IS  set  apa  _  ^^^^^ 

i3.     from    nature.  _        ,,,,,nteed  (or  .o  it 

reciprocal  autonomy  of  the  obj  ct  .^^  ^^^^^ 

-------r^^^roir  It    dichotomy  IS 

"  rr  in  tMs  pro  s.  the  characterisation  of  both 
threatened.     In  this  pro  -ccess  to  knowledge  as 

identified  as  male  and  female  . 

,    >,  „,rt  like  to  draw  your  attention  and  to 
,n  this  se„se.   I  should  ''"-^  '°  epistemology  formed 

stress    that    thus  outlined  objectivist 
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in  male-centered  tradition.  i.e.  the  epistemology  which 
radically  excluded  and  totally  removed  the  subject  from  the 
description  of  the  object  (of  the  reality),  worked 
successfully  in  the  classical  science.  but  not  in  the 
modern  science,  especially  contemporary  physics.  Following 
Y.  Wheeler,  quantum  mechanics  imposes  an  entirely  new  view 
on  physical  reality  according  to  which  the  scientist  from 
the  position  of  an  observer  of  an  "external"  reality  turns 
into  "participant  of  the  creation  of  reality"^*. 

I  share  the  common  vision  of  E.  Keller  that  the  Feminist 
perspective  on  science  aims  to  explore  the  roots  of 
dichotomies  like  subjectivity  versus  objectivity.  nature 
versus  mind.  feeling  versus  reason,  etc.  and  to  examine 
the  interdependence  of  these  dichotomies. 

My  thesis  is  that  the  three  goals  mentioned  could  be 
reached  more  successfully  from  the  cultural  stand.  i.e. 
replacing  the  psychological  approach  with  the  philosophical 


I  would  like  to  begin  by  quoting  Hegel's  thought  that  what 
we  are  in  philosophy  and  in  science  is  what  we  are 
historically,  which  is  due  to  tradition  3'.  Now.  if 
we  look  into  cultural  tradition  itself,  which  forms 
specific  structures  of  thinking  and  a  specific  approach  to 
the  analysis  of  the  world,  we  can  say  that  on  a  worldwide 
scale  there  exist  two  cultural  traditions.  namely.  the 
European  one  and  that  of  the  Far  East  (China,  India  and 
Japan).  Within  the  framework  of  the  former  there  were 
formed  classical  Greek  philosophy  and  classical  science. 

The    European  cultural  tradition  is  characteristic  with  its 


one  . 


The  Netherlands  1992 


intention  of  .uiMin.  up  constructions  wat.  c  e.  v 
distinct     .nd    mutually    excluding  opposxtes;     for  example 

expUc.t  opposition  ot  God  to  PersonMitv  re.son  to 
feeling.     object    to  subject,  n.ture  to  m.nd.  etc.     The  F.r 

K    >^i-»^i7As  with  the  tendency  to 
East  cultural  Tradition  characterizes  with  tn 

r,f     1-he     opposites.     to  mutual 
the    obscurity    and    unity    of    the  opp^^ 

penetration  and  mixing  of  opposite  concepts. 

in  this  connection,  we  may  introduce  two  conditional  models 
lor  the  world,  and  especially  for  the  development  of  world: 

ft      White  or  Black  -  dual   CEuropean)  model  of  reality; 
White  becomes  Black  -  bi-uniform  (Chinese)  model  of 


B. 

real ity 


destruction  o 


W^ne  in  model  A.  the  clash  of  the  opposites  leads  to 
,n  of  a  structure  and  its  change  with  another.  in 
model  B.  the  development  of  the  world  is  at  the  exPense  of 
:h!transition  of  the  first  opposite  to  the  second  within 
the  framework  of  one  and  the  same  structure. 


.-^,,1^  «130  speak  of  a  dual    (European)  and 
In    this  sense  we  could  also  speax 

M-uniform     (Chinese)     Patterns     of  thinking. 

IrePt     "dual.,    means    a    thinking  based  on  the  dichotomic 


principle . 


key    point     in    differentiating  the 
In  our    opinion.     the    key  van". 

European  from  the  Eastern  way  of  thinking  is  to  cl-.fv  the 
Jec  fic  features  of  the  dialectics  within  the 
II    dual     and    the  bi-unifonn  patterns,  respectively  The 
European    model    of    thinking      can  be 

non-dialectical      without  -/efitrd        '  .^otlrc 

dialectic,  for    instance,     can    be  detinea 
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dialectic  despite  his  triads.  In  Chinese  model  we  come 
upon  a  different  kind  of  dialectic,  which  is  based  on  the 
unity  of  the  opposites  and  not  on  the  struggle  between 
them.     The  core  of  dialectic     is    not     polarity,  but 

harmony.       Polarity     itself     leads     to    harmony     and  not  to 
neg.»tion  or  reduction  of  one  of  the  opposites  to  the  other. 
Whereas  in  Hegelian  dichotomic  dialectic  the  emphasis  is  on 
the    differences    within    the    unity    or     on     the     idea  to 
decompose      the       identity      into     its    opposites.     in  the 
bi-uniform    Chinese    model      the      emphasis      is      on  the 
preservation    of     the    unity  even  in  the  differences  and  on 
the  Idea  of  incorporating  all  opposites  within    one  whole, 
thus     eliminating    the    differences.       In    the     latter,  the 
differences  are  regarded  only  as    merging    into    the  unity 
comprising     them.       Unity  (synthesis)  cannot  be  achieved  by 
assembling  the  elements  of  dichotomy,  it  is  primary. 

The  ancient  Chinese  philosophy  and  the  West  European 
philosophy  are  based  on  two  different  ontological  models 
with  two  different  leitmotifs:  "The  unity  of  two  opposite 
principles"  and  respectively,  "The  juxtaposition  of  two 
opposite  principles".  These  two  traditional  ontological 
models  developed  into  two  relatively  stable  and  distinctive 
ways  of  thinking  in  the  course  of  development  of  the  two 
cultures  -  the  Far  East  culture  and  the  European  culture. 
Comparing  the  East  way  of  thinking  with  that  of     the  West. 

It  can  be  said  that  "The  East  sees  unity  and  overlooks 
difference,  while  the  West  sees  difference  and  forgets 
unity".  According  to  the  Japanese  scholar  A.  Onda :  "The 
difference  between    European    and    Eastern    value  judgment 

chiefly  arises  from  the  difference  in  their  respective 
models     of      thinking.        Eastern      philosophy  emphasizes 

intuitive    th.inking    and  sees  individual  nature  and  society 
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.  whole.       It     therefore    pays    more    attention    to  the 

spiritual.     objective,  harmonious 
introversive.     intimate.     spirii.u  „„f,-nps3 
.nd  emotional  feelings,  meditation. 

western  philosophy,  however.  P.ys  more  .^^^  ^ 

analysis,  thus  stressing  a  Kind  of  extrinsic. 
right     observing.     utilitarian.     antithetical     and  logical 
rational ity*' " • 


^PMppiT  INCLUSION 

The  Change  in    Feminist    research    P^radig^a    «ims    at  the 

transformation    of  the  very  category  of  male  and    emale J 

n,ind  and  nature  in    the    context     of     new    process  dynamic 

*    .»,ntv    derived     from    modern    science  and 
conception    of    reality  aeriveu 

perhaps  from  the  Far  Eastern  Philosophy. 
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Ill  RESEARCH  METHODOLOGY  AND 
EVALUATION  RESEARCH 


1 1  Evaluation  of  intervention  strategies 
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PROJECT  ORGANIZED  UNIVERSITY  STUDIES  IN  SCffiNCE: 
GENDER,  METACOGNmON  AND  QUAU-^f  OF  LEARNING 

KARIN  BEYER 
EMFUFA, 
ROSKILDE  UNIVERSITY 
DENMARK 

■me  principles  behind  a  Danish  model  of  projoct-ofganized  ^j^^^^^^'^'^J^  UntT 

are  presented  and  discussed  in  the  light  of  twenty  V^^s  expcnenc««  B^^ 

^  In  this  DCriod  the  proportion  of  femate  science  students  has  Increased  from  20%to 

M%   -  ■^TbZ  pra^SmodH  is  discussed  m  tf*  light  of  "•"^'^^^^  ^ 

^h  Tgender  a^  'sconce  --^x^atlon  and  l^ing  tt^^  scjej^  <k^^ 

The  importance  of  metacognttion  Is  stressed  and  related  to 

studtes  Mem  to  fulfil  many  of  the  crtteria  from  this  r«»arch.  although  further  dev^ 

ment  Is  doslrable. 

While  changes  in  cuiriculum.  pedagogy  and  organisation  of  school  science  are 
often  discussed  from  a  gender  perspective  and  in  the  light  of  learning  theory, 
university  science  education  tends  to  maintain  ite  traditional  style  of  teaching. 
Reqniitment  concerns,  however,  has  led  many  universities  to  change  their  intro- 
ductory programmes,  and  the  possibUity  of  introducing  project  work  m  smgle 
subjects  (in  addition  to  the  final  thesis)  arc  now  considered  at  many  institutions. 
It  might  therefore  be  of  value  for  others  to  leam  about  the  ideas  behind  and  the 
experiences  from  an  alternative*  Danish  university.  In  addition  project  work  has 
many  of  the  characteristics  recommended  for  gender-inclusive  science  education. 


PROJECTS  IN  SCIENCE:  THE  RUC-MODEL. 

Roskilde  University  (RUG)  was  founded  in  1972  on  the  principles  of  problem 
orientation  and  project-organization.  From  the  first  day  at  the  university  the 
students  work  in  project  groups  with  a  high  degree  of  participant  direction  and 
control.  Project  work  occupies  at  least  50%  of  the  study  time  and  is  complemen- 
ted by  Uaditional  courses.  Projects  also  play  an  important  role  in  evaluations/- 


'  Aalborg  University  (1974-)  is  also  mainly  project-organized,  but  differs  slightly  in 
programmes  and  practice.  See  also  the  contribution  of  Anctte  Kolraos. 
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examinations. 

All  students  are  required  to  take  a  two  year  general  basic  studies  programme 
in  either  science,  humanities  or  social  science.  The  interdisciplinary  basic  study 
programme  is  followed  by  specialized  degree  programmes  focussing  on  one  or 
two  subjects.  The  toUl  duration  of  a  course  of  study  at  Roskilde  University  is  3 
to  8  years,  depending  on  the  degree  chosen.  Also  the  specialized  programmes  (e.g. 
for  Master  Degrees)  are  project-organized. 

In  the  following  I  will  focus  on  the  two  year  introductory  Basic  Study 
Programme  of  Science  (called  NAT-BAS)  although  most  of  the  described  features 
are  common  for  all  programmes  at  Roskilde  University.  Typically  a  student  must 
follow  two  courses  (six  hoursMeek  each,  excl.  homework)  and  complete  one 
project  each  semester.  Many  students  would  say  that  in  reality  they  spend  more 
than  half  their  study  time  on  project  work.  NAT-BAS  courses  are  evaluated 
internally  by  the  teacher.  (In  the  specialized  courses  in  the  disciplmc-s,  e.g.  of 
physics  students  have  written  examinations  with  external  examiners.)  Science  at 
Roskilde  University  includes  the  disciplines  of  Mathematics,  Physics,  Chemistry. 
Biology,  Geography,  Computer  Science  and  partly  the  area  of  Technological  and 
Socio-Economic  Planning. 

Ttif  naninh  conffp*  "f  projects. 
It  is  important  to  emphasize  that  the  Danish  concept  of  project  work  can  be 
identified  neither  as  just  an  extended  kind  of  group  work  nor  as  a  special  sort  of 
exercise.  The  concept  is  closely  related  to  a  line  of  educational  thinking  and 
pUlosophy,  in  Danish  identified  as  "experiental  learning",  wUch  is  similar  to,  but 
not  the  same  as,  learning  by  doing,  or  learning  by  experience.  'Expenental 
learning"  deals  with  learning  processes  as  integrated  aspects  of  the  mdividuals 
toUl  development,  influenced  by  personal  history,  life  conditions,  situation, 
interests,  motivation,  etc.  A  central  issue  in  project  work  is  therefore  the  students 
participation  in  and  responsibility  for  aU  important  decisions  in  the  qualification 

process  (llleris,  1992).  ,  ^      .  , 

Methodologically,  project  work  is  based  on  three  fundamental  theoretical 
principles:  Problem  orientation  indicates  -  in  contrast  to  the  traditional  subject  or 
discipline  orienution  -  that  the  starting  point  for  the  work  is  a  problem  or  a  set 
of  problems.  Participant  direction  indicates  that  the  studies  should  be  duected 
jointly  by  students  and  tutors.  While  all  participants  are  -ual,  they  have  different 
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functions  and  rcsporsibilities.  This  makes  the  role  of  the  tutor^  particularly 
demanding.  He  or  she  has  a  spzdfic  professional  responsibility,  but  must  act  in 
agreement  with  the  students  and  has  no  means  of  forcing  them  to  accept  his  or 
her  suggestions  or  standpoints.  Exemplarity  indicates  that  the  problems  and 
content  material  chosen  should  be  rcpresenutive  of  a  larger  and  essential  area  of 
reality.  Through  deep  and  serious  work  on  a  genuine  problem  of  personal  iniorest 
the  underlying  structures  of  the  problem  area  arc  uncovered,  and  this  enables 
students  to  generalize  their  insight  into  new  contexts  (lUeris,  1992).  -  This 
idealistic/theoretical  concept  of  exemplary  projects  are  slightly  modified  in 
accordance  with  the  character  and  subject-matter  of  science. 

Phases  of  project  work. 
The  choice  of  a  theme.  Project  groups  are  usually  formed  on  the  basis  of 
interests  in  a  theme  or  a  very  general  question.  The  theme  should  be  chosen  in 
accordance  with  the  "principle  of  cxemplarity"  so  that  it  brings  in,  simultanously, 
the  commitment  of  the  students  and  a  relevant  content  area.  In  addition  the 
project  in  1.-  3.  semester  of  NAT-BAS  must  respectively  illuminate  ccrUin 
prescribed  perspectives  of  science:  science  and  society,  experiments  and  the  role 
of  mathematical  models,  history  or  science  of  science  and/or  communication  of 
science-related  problems. 

The  problem  formulation.  In  order  to  focus  on  the  topic  of  the  project  the 
group  must  now  gain  more  knowledge  about  the  theme  (with  the  help  of  its  tutor 
and  the  library),  in  this  phase  the  specific  problems  that  the  project  is  to  deal  with 
should  be  formulated  precisely  -  a  process  that  will  also  uncove  a  lot  of  bias  and 
differences  in  the  project  group  and  force  the  group  to  make  a  scries  of 
fundamental  desicions.  The  problem  formulation  is  a  very  significant  issue  in  the 
project  method,  and  it  is  important  that  both  students  and  tutor  pay  the  utmost 
attention  to  deuills  in  the  formulation,  as  it  should  function  as  1)  a  common 
statement  of  what  the  group  has  agreed  on  and  2)  a  structuring  element  for  the 
project  work. 

Other  phases  of  the  project  foUow:  the  practical  planning,  the  investigation 
phase,  the  product  phase  (in  which  a  report  is  produced  -  often  under  severe  time 
pressure)  and  the  evaluation  phase,  which  1  will  dcscibe  in  the  next  section.  Of 


'  As  the  role  of  the  teacher  in  project  work  is  very  different  from  the  traditional  role 
of  a  university  science  teacher,  we  use  the  term  project-guide  or  tutor. 
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course  this  description  is  only  .n  illustration.  In  fact  not  all  phases  w.ll  occur  m 
Tproiei  the  order  may  be  changed,  it  is  possible  to  be  in  two  or  more  phases 
at  the  same  time,  or  to  return  to  earlier  phases.  oroiect  group 

Evaluaaon  of  product  and  process.  At  the  end  of  the 'J?  ^T^^^^^^ 
writes  a  report  on  its  problem  analysis,  investigations  and  results  The  pr^ect 
Zlrt  i"  subject  to  an  internal  and  sometimes  (as  in  the  final  project  m  NAT- 

Another  oroiect  group  and  teacher  act  as  critics.  A  less  formal  project  semm 
prfom««=  at  to  p»iect  s=mi»«s.  AJ»  *c  work  p™»«s,  to  p.*ta 

S™.,.uo..  to        c.u.b«„,i»  «  -"^^^-^j^ 

pwicipation  .nd  conttib.llon  of  to  MMu.1  sndenl      to  »,  m 
at  group  evaluation  meetings. 

rrrrmtatf    fr*""'"  '^'«'<'"*'' 

p„,.o.  ,u™.,o  ---s^i^^tr  rvr:;":: 

TJLL.  dWpnn.  0,  sci..c=  h»  n»n  u.  to  ,o>., «  »  ^ «^ 

Tho  much  big8.r  Cop..ta80.  U»v«si.y      .«p.n.n«1     »  » 
fcmJ.  pMpodioT  of  «i»oo  Slutols  from  26%  In  1979  '»  " 
™"llsb,  W91).  a,«p«>».  b«w»n  to  diffc,™.  «nivc««  should  be 

sMdenB  Md  b«a«»  more  resuicted  .dmbslon  lute  were  fotc«l  "P°" 

„rb="rfcll  «ud,L  m  Ih,  ohemlsfl  »d  ^P.d.11,  i.  pbysta  ^ 
small  and  fluctuating  through  the  years^  ^^  ^^ 
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Eig±  The  distribuHon  by  geruUr  of  (1.  and  Z  year)  students  at  NAT-BAS  from  1972 
to  1989.  (RUC  -  Administration,  1991). 


RUC:  FEMALE  PERCEKTAGE  (ABS.NUMBER)  IN  DIFFERENT  SCIENCES: 

Biology 
%  (N) 

Chemistiy 
%  (N) 

Physics 
%  (N) 

Math. 
%  (N) 

Comp.Sci 
%  (N) 

1980/84 
1985/89 

38  (53) 
43  (87) 

38  (18) 
43  (42) 

14  (6) 
33  (14) 

31  (22) 
40  (25) 

43  (54) 

1990/92 

33  (14) 

53  (39) 

Eit2.  Percentage  of  new  female  students  of  the  year  in  differen 

an^NAT-BAS  continue  in  a  specialized  programme,  normally  heading  for  a  master 

tgreet  iM^  Vedelsby,  1991  and  for  1990192:  ^UC  admintstratton). 
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PROJECT  STUDY  AND  THE  GENDER  PERSPECTIVE. 


Many  GASAT  investigations  in  school  classrooms  have  demonstrated  gender 
differences  in  interests,  attitudes  and  also  in  learning  style  and  preferred  style  of 
teaching.  Some  results  from  this  research  will  be  related  to  the  model  of  project 
work.  (As  references  among  many  others  see  e.g.  Beyer  1991;  Beyer  and  Reich 
1987;  Beyer  et  al  1988;  Blegia  and  Reich  1987:  Sarensen  1991;  Vedelsby  1987.) 

What  at  first  glance  seems  to  be  girls  lack  of  interest  in  or  even  opposition 
to  science  and  technology  is  often  an  indication  of  more  serious  concerns  of 
relevance  (  Grant  and  Ha»-;<ing,  1987).  While  some  male  students  show  a  uncon- 
ditional fascination  for  a  piece  of  technology  per  se,  many  females  have  questions 
about  relevance  and  implications  for  people  and  environment. 

The  project  studies  at  RUC  encourage  the  students  to  choose  problems  that 
they  conceive  as  relevant  for  other  people,  culture,  society  or  environment.  The 
process  of  "problem  formulation",  the  investigation  phase  and  the  final  project 
report  should  reflect  the  treatment  of  not  only  HOW  questions  but  also  WHY  and 
FOR/BY  WHOM  questions. 

Female  students  often  stress  the  importance  of  verbal  discussions  of  difficult 
concepts,  of  human  relations  in  •lassroom,  and  of  collaboration  in  groups.  Project 
work  emphasizes  these  aspects,  but  of  course  there  is  no  100%  guarantee  that 
group  proccesscs  are  warm  and  supportive  and  that  group  discussions  are  always 
open  minded  and  constructive.  The  tutor  has  an  important  (and  difficult)  role  to 
play  in  helping  the  groups  improve  the  processes  without  taking  over  control  anJ 
responsibility! 

Girls  like  to  be  personally  involved  in  the  learnuig  activities,  to  take 
responsibility  and  to  use  many  aspects  of  their  personality.  This  is  the  heart  of 
project  work:  the  personal  commitment  in  the  work  on  exemplary  problems. 
Project  studies  not  only  give  room  for  the  responsibility  of  the  students, 
"participant  direction"  is  a  central  part  of  the  Danish  model  of  project  work.  The 
work  processes  and  results,  the  writing  of  the  project  report  as  well  as  the  project 
seminar  in  the  end  of  the  term  jiin  from  the  effort  of  reflective  and  creative 
students.  But  of  course  some  students  are  not  really  looking  for  deeper  academic 
cognition  and  hard  work:  they  take  NAT-BAS  as  a  mere  continuation  of  school 
and  try  to  do  the  minimum.  Sometimes  you  can  persuade  them,  but  you  cannot 
impose  responsibility,  commitment  or  challenge  on  other  persons! 

Female  students  require  that  work  processes  as  well  as  products  are  treated 
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seriously.  They  want  to  know  what  t.^fy  are  doing  and  why.  Human  relations  and 
patterns  of  collaboration  should  be  of  quality.  TTic  running  internal  evaluation  .n 
the  project  group  and  the  midpoint  and  final  evaluation  in  the  "NAT-BAS  house 
tend  to  stress  all  these  aspects.  Metacognition  (see  below)  is  very  .mportant.  The 
scientific/academic  contribution  and  the  style  of  collaboration  of  the  md.v.dual 
student  as  well  as  the  functioning  of  the  group  as  a  whole  is  specially  evaluated 
at  a  post-evaluation  meeting  with  the  tutor  after  the  project  seminar  at  the  end  of 

^  M™ugh  I  have  given  only  a  brief  outline  of  the  RUC-model.  I  think  it  is 
fair  to  conclude  that  project-organized  university  studies  fulfil  ^^yj'^^' 
requirements  of  gender-inclusive  science  education.  Nevertheless,  even  the  RUC 
project  model  does  not  perform  miracles!  Project-organized  studies  are  relevan 
but  difficult  and  personally  demanding  -  although  in  another  way  than  traditional 
university  courses.  And  the  students  and  teachers  of  real  life  do  not  always 
represent  the  needed  ambitions  and/or  qualifications! 
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PROJECT  STUDIES  AND  LEARNING  THEORY. 

Most  science  educators  nowadays  refer  to  a  kind  of  learning  theory  or  model  that 
is  compatible  with  a  general  constructivist  view.  TTie  learner  is  placed  m  the 
center:  the  student  constructs  hisAier  own  concepts  and  understanding.  SomeUmes 
considerations  of  pupils'  attitudes  and  interests  are  added,  but  learning  «  stiU 
regarded  as  a  mainly  cognitive  phenomenon,  and  affective  aspects  of  learmng  are 
not  scrously  integrated  in  the  model  or  theory.  Research  in  "gender  and  science 
in  classrooms  have  stressed  the  need  for  a  learning  theory  that  incorporates 
metacognition,  classroom  climate,  the  context  of  learning  and  the  important 
interplay  between  affective  and  cognitive  factors.  (VedelSby  1987;  Beyer  &  Reich 

1987;  Beyer  1991).  . 

Baird  et  al  (1991a,b)  have  formulated  a  theoretical  basis  for  their  R&D  work 
on  Teaching  and  Learning  of  Science  in  Schools  that  is  in  good  accordance  with 
this  view.  As  illustrated  in  Fig.3  the  interplay  between  affective  and  cogmhve 
aspects  of  learning  is  Uken  as  a  starting  point.  The  authors  further  stress  the 
importance  of  the  learners'  1)  involvement  and  perception  of  challenge  and  2) 
reflections  that  leed  to  meUcognition  and  are  supported  by  collaboration.  When 
these  aspects  are  present  and  balanced,  the  result  is  higher  quality  in  leammg. 

f\  .-- 
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FizJ^  Cognitive  and  affective  factors  in  balance  is  needed  for  the  perception  of 
Mn^e.  These  factors  are  also  involved  in  reflective  thiMtg  which  f.  ^Pf"*^^^ 
collaJration.  When  both  these  lines  are  satisfied,  the  posi^lity  /^^'f 
develops.  When  both  teacher  and  students  perceive  a  challenge  and  reflect  consiously 
TS  tZung/learnins  activities,  the  result  is  'a  shared  adventure'  and  unproved 
quality  of  both  teaching  and  learning  can  occur.  (Baird  et  at  IWVla). 

Baird  ct  al.  do  not  discuss  gender  differences  in  science  education,  but  their 
problem  formulations  and  theoretical  basis  reflect  their  experiences  from  close 
collaboration  with  teachers  and  students  in  real  classrooms,  lliis  makes  their  work 
valuable  -  also  in  relation  to  gender.  As  mentioned  above,  they  stress  many  of  the 
same  aspects  of  learning  as  we  (and  others)  do  in  realtion  to  gender  and  science. 

I  find  the  Danish  concept  of  project  study  in  good  agreement  with  this  theory. 
Commitment  and  perception  of  challenge  are  important  attributes  of  students' 
involvement  in  project  work,  and  collaboration  and  reflections  leadmg  to 
metacognition  are  a  cenUal  part  of  what  is  aimed  at.  This  is  emphasized  by  the 
form  of  evaluation  of  project  work  (see  above),  that  is  still  maintained  -  despite 
the  pressure  from  outside  (and  sometimes  also  from  inside)  to  introduce  more 
traditional  examinations. 
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Mctacognition  means  "learning  how  to  team".  It  includes  knowledge  about 
learning/cognition  processes,  awareness  of,  and  control  of  personal  learning  prac- 
tice. There  is  interdcpenderce  between  constructivist  processes  of  purposeful 
enquiry  based  on  reflection,  and  outcomes  related  to  enhanced  metacognition 
(Baird  et  al,  1991a).  Metacognition  must  develop  in  a  context  it  cannot  be 
taught  independently.  In  project  work  group  coUaboration  and  collective  (and 
individual)  reflections  on  outcomes  and  processes  present  the  needed  common 
experiences.  A  number  of  serious  evaluation  discussions  in  the  project  group 
(some  of  them  including  the  tutor)  facilitates  metacognition. 

In  real  life  at  NAT-BAS/Roskildc  University  this  ideal  is  realized  to  a  certain 
degree,  but  not  entirely.  Among  the  reasons  are  time  pressure  (for  students  as  well 
as  for  teachers)  and  lack  of  qualifications  among  the  teachers/tutors.  As  Baird  et 
al  (1991b)  emphasize,  "changes  in  metacognition  of  students  can  occur  only 
after  changes  in  the  teachers'  attitudes,  perceptions,  conceptions,  and  abilities;  that 
is,  development  of  teachers'  metacognition  must  precede  that  of  their  students". 
Danish  university  teachers  are  under  an  obligation  to  do  research  as  weU  as  to 
teach.  Science  teachers  in  particular  might  feel  a  discrepancy  between  1)  the 
effort  of  supporting  students'  personal  development  and  metacognition  and  2) 
their  own  research  efforts  and  interests  in  science.  This  problem  is  probably  less 
pronounced  among  school  teachers. 

CONCLUSION 

As  a  case  (%>.lI  real  life!)  the  alternative  programme  of  project  studies  of 
Roskilde  University  has  been  presented.  It  is  our  overall  experience  that  graduates 
&om  RUC  are  doing  at  least  equally  well  as  graduates  torn  the  traditional  Danish 
universities  on  the  labour  market  During  the  1980's  there  has  been  a  significant 
inaease  in  the  percentage  of  female  science  students  at  RUC. 

The  principles  of  the  project  model  have  been  introduced  and  discussed  in 
relation  to  research  in  "gender  and  science"  and  "science  education  and  learning 
theory".  Project  work  seems  to  fulfiU  many  of  the  criteria  from  this  research. 
However,  there  are  still  problems  to  overcome,  some  of  which  have  been 
indicated  above.  Project  studies  are  challenging  and  difficult  for  both  teachers 
and  students.  A  further  development  of  the  method  and  teacher  qualifications  is 
required,  but  the  basic  ideas  of  project  organization  have  come  to  stay! 
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Ilja  Mottier 
Ministry  of  Education  and  Science 
Zoetemeer  -  The  Hetherlands 

Hesearch  into  the  social  '^^^^/J ^rJ^l^ or.'^^^^^ 

foS^  People  see        ^  ^^ecLo^'^^^^^^^ 
research,    others  think  eleMnts  o  ^...arch,   -vich  as 

f„?S^at^on'"ScS^l<^     -^^^^^^^  technology,  ^.r^. 

influence  on  wonen,  and  the  (lacKoi^  called  women's 

technological  <i«vloP"f  ^  i»  ^^^^J^  subject,  other. 
Si"itXurt%nlluded"n  subject  specific  research 
^ras'soc'iology.  ^^:^-:^^,^^:^^^ttion^lr tr..  two  there 
l^J'^ilt  ''LSl^c^^oir  ^^wien  technology  assessment  and 
r'^'^or^'tec^ology  assessment  ^^oi^^^^^O^.^j;;^^-^^ 

SithYn^°4e  context  of ^th.  ^/^P^-J.^^^t^  in  the  re- 

It  is  analysed  on  the  place  it  gi    -  ^^^^^^^ 

.•arch.  The"  ^i^^qiven  h^^^^^  a8sesB.ent 

felSar'ircartalcVio^^n'^ris^'^^^^^^  into  account. 

1    The  concept  of  technology 

i4  4-<>Y->i-nre  on  'woBcn  and  techno- 
loov'  has  increased  rapiaiy.  i-"'- 

^  .how  to  get  women  into  technology  and  technical  pro 
fl^ions..  and  was  mainly  focus.ed  on  intervention. 
Te  other  part  challenged  the  traditional  -nc-pt  of  tech 
The  OT:ne    v  definitions  and  concepts  of  techno 

nology.  It  analysed         ^^J^^^  .cientific  and  other 

Xogy.  '^-^-^'^^  Tn    :L  to  adapt  the  environ- 

.nowledge  to  P^^^^/^s  Tn  itself  a  broad  concept.  In  prac- 
ment  to  human  needs  is  in  icseii 
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tice,  although  "  nearly  all  wonnin's  work  falls  within  the 
,i8ual  definition  of  technology"  (Pacey,  1983,  p.  104),  it 
txjrned  out  that  a  specific  set  ot  activities  became  defined 
as  technical.  Pacey  describes  the  process  in  these  terms; 
"  Technology. .  .is  a  term  conventionally  defined  by  men  to 
indicate  a  range  of  activities  in  which  they  happen  to  be 
interested"  (Pacey,  1983,  p.  104).  Much  effort  has  gone 
into  de-construction  of  the  concept  in  order  to  show  that 
women's  activities  are  also  technical,  and  to  transform  the 
actual  practice  of  technical  teaching  and  worJcing,  in  order 
to  make  these  fields  more  attractive  for  women. 

More  or  less  the  sane  procedure  can  be  followed  for  techno- 
logy assessment.  What  is  it,  where  and  how  is  it  applied, 
is  this  relevant  for  women,  and  if  not,  how  could  it  be 
made  more  relevant? 

2    The  concept  of  technology  aas^samant 

Technology  assessment  (TA)  is  not  a  single  concept.  There 
are  many  definitions,  and  different  types  of  TA  have  been 
developed. 

De  Raaf  (1992)  cites  this  one  of  Vary  Coates:  "Technology 
Assessment  is  the  systematic  identification,  analysis  and 
evaluation  of  the  potential  secondary  consequences  (whether 
beneficial  or  detrimental)  of  technology  in  terms  of  its 
impact  on  social,  cultural,  political,  economic  and  envi- 
ronmental systems  and  processes.  Technology  Assessment  is 
intended  to  provide  a  neutral  decision-making  process". 
Gruppelaar  (1990),  who  defines  TA  as  "  the  qualitative 
analysis  and  appreciation  of  technology"  would  not  agree  on 
Coates'  last  statement,  which  would  be  too  rationalistic. 
For  him,  any  process  of  reflecting  on  technology  is  itself 
influenced  by  technology.  Technology  is  so  pervasive  in  our 
society,  that  criticism  on  technology  or  alternatives  are 
themselves  technological,  and  our  values  have  been  shaped 
by  technological  performance.  Vlhat  is  at  stake  is  not  so 
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Buch  the  technology,  but  the  organization  of  society  and 
concepts  of  the  human  being.  TA  is  political  technology,  it 
is  a  technology  of  alternatives.  TA  is  an  instrument  which 
enables  other  than  technical  aspects  to  be  of  influence  on 
technological  development.  This  approach  looks  more  at 
ethical  and  political  questions  than  at  technical. 
Traditional  TA  looks  into  the  effects  of  existing  technolo- 
gies, it  shows  different  options  for  technical  development, 
in  order  to  enable  decision-makers  to  make  good  future 
choices.  It  develops  'early  warning  systems'  against  possi- 
ble detrimental  effects. 

Constructive  Technology  Assessment  looks  at  the  technology 
during  the  process  of  development,  and  tries  to  influence 
choices  during  that  process.  Constructive  Technology  Asses- 
sment is  also  used  in  a  market  perspective,  in  order  to 
develop  the  products  which  are  responding  to  the  needs  of 
people. 

Prospective  technology  assessment  is  a  forecasting  techni- 
que which  analyses  social  developments  and  material  needs, 
in  order  to  direct  technical  developments. 
TA   asks   for  continuous   assessment   of   technology.    It  is 
therefore  also  related  to  evaluation. 

3  The  practice  of  tachnology  eLSsesament 

Whatever  definition  or  variety  of  TA  is  used,  each  one  is 
gender-neutrally  defined,  and  could  be  applied  to  any 
analysis.  We  shall  now  have  a  closer  look  at  the  practice 
of  TA,  in  order  to  see  what  type  of  issues  are  dealt  with, 
what  kind  or  questions  are  examined,  and  which  aspects  of 
society  arc  considered  important.  The  aim  is  to  see  whether 
issues  which  are  important  for  women  are  getting  (even) 
attention. 

The  analysis  will  be  done  by  studying  as  an  example  the  TA 
programme  among  the  research  and  development  programmss  of 
the  European  Communities,  called  KCNITCR.  The  program  is 
chosen  because  it  encompasses  a  well  defined  set  of  re- 
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search    projects,    in    which    different    member    states  are 
involved . 

4  HOUITOR 

services,  the  European  Parliament,  the  Social  ana 
Co«.ittee,  ana  the  Me^  States  (HONITOK    X992)  . 
The  prograB.e  started  in  1989  and  consists  of  three 
programmes:  SAST,  FAST  and  SPEAR. 

SaT  (Strategic  Analysis  in  Science  and  Technology)  under 
t^Is  strategic  analyses  in  selected  areas  of  science  and 

t'hnology  development  aimed  at  ---^^^jr-^;,^  ! 

short  and  «ediu»  ter.  policy    RTD  (research  and  technolog 

cal  develop>«nt)  initiatives.  Technology) 

FAST  (Forecasting  and  Assessment  in  Science  an 

studies  the  main  changes  likely  to  occur  in  the 

Ship    between    society,    economy,    science    and  technology, 

through  global  and  long-ter.  analyses. 

A  closer  look  into  the  research  projects  now. 

SAST  has  currently  10  projects.  They  deal  with: 

X    possibilities  for  co-operation  between  selected  advanced 

developing  countries  and  the  Community. 

Standards,  technical  regulations  and  guality  assurance 

services. 

3.  Environmental  problems  in  relation  to  transport. 

4.  innovation  in  agro-biotechnology. 

5.  setting  priorities  for  RfcD. 

6.  Fresh  water  resources. 

7    Plastics  waste  management. 

8.  services  and  technological  innovation. 

objectives. 
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The  ai.  ot  the  progra«e  i.  to  study  .cienc.  ^^^^^^^^ 
tor  future  policy,  talcing  into  account  the  -^-'^^ 
context,   vmat  becces  clear  fro.  the 
economic    context    is   very   «uch  dealing 

.phere,  a.  is  the  .ocial  aspect.  «o.en  are  not  •^li-^"^ 
aLesled.  Vet,  several  topics  have  their  interest  for 
woBen  too. 

forecasting  progra««e  FAST  has  some   interesting  dos- 

l!*sIlio-cono.ic  cohesion  of  the  European  Communities. 

2.  Globalization  of  technology  and  economy. 

3.  Regions. 

4.  Future  of  European  cities. 
5    Future  of  industry  in  Europe. 
6*.  cohesion  with  Middle  and  Eastern  Europe. 
7.  Global  perspective  2C10:  tasXs  for  science  and  techno 

Xhe'l^recasting  taXes  place  at  a  rather   abstract  level 
Though  the   topics  -ay  have  their   interest   for  wo.en  a 
Closer  looKs  shows  they  are  not  very  present,  ^e  project 
on  European  cities  for  exasple  deals  with  ^"-P^'^^f  f 
with  industry,  and  with  Key  actors  such  as  .unicipalities 
and  chambers  of  comaerce. 

More  promising  are  the  applied  technology  asess.ent  studies 
of  FAST  on: 

1.  Anthropocentric  production  systess. 

2.  Health  technologies. 

;^thropocentric  syste.s..the  tenn  evo.es  visions  of  people 
wo.en  and  .en,  in  a  hu«ne  working  environ.ent.  In  fact  it 
is  -ore   a  .anag.-nt  technique   for  greater  co-petition. 
And    as  the  final  report  warns  at  its  first  pages: 
-  Lhropocentric  .reduction  Syste.s  (APS)  are  ^^^^^^  ll 
.  productive  and  co.petitive  tool  for  i^^-^^^-^ J-^;^*^^;^:;. 
tion.  They  are  not  a  derivative  of  social  policies  or 
humanisation  of  working  life"  (Wobbe,  1992,  p.  VII). 
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The  project  Health  technologies  deals  with  the  decentrali- 
zation of  health  care  systems. 

The  SPEAR  programae  carries  out  Methodological  projects. 

What  we  can  deduce  fron  a  brief  analysis  of  the  MONITO« 
programae  is  that  it  is  not  exe.pt  froa  women's  studies 
potential.  Since  it  deals  with  technology  and  socio-econo- 
mic issues,  it  could  deal  with  women's  issues  in  particu- 
lar. Which  means  questions  such  as: 

does  the  technology  have  a  special  effect  on  women,  their 
health,  their  housing  conditions,  their  employment,  their 
working  conditions,  etc. 

What  we  see  is  a  progranae  with  interesting  topics,  but  so 
•gender  neutral'  that  women  are  practically  absent.  This  is 
reinforced  by  the  mainly  economic  orientation  of  the  Commu- 
nity RtD  efforts.  Economic  growth  and  cohesion  are  impor- 
tant. Women's  interests  in  the  public  sphere  will  be  taken 
into  account  if  relevant  for  this  purpose.  The  private 
sphere  of  women  i.  hardly  considered.  It  could  be  discove- 
red in  a  question  about  safety  in  a  study  on  new  big  cities 
(Drewett,  Knight,  Schubert,  1992)  in  which  for  the  rest  it 
is  not  asked  whether  women  have  different  needs  from  men. 

5    Women's  stuaies  and  Technology  Assessment 

A  broader  look  at  other  TA  projects  shows  that  women  are 
mostly  absent  as  specific  category.  Does  this  mean  that 
nothing  is  known  about  the  effect  of  various  technologies 
on  women's  lifes,  or  about  the  relationship  between  women 
and  technology? 

Fortunately  not.  There  is  abundant  literature  about,  for 
example,  the  effect  of  n»w  technologies  on  women's  employ- 
ment, the  effects  of  reproductive  techniques,  the  effect  of 
household  technology  on  the  hours  women  spend  on  their 
household,  or  the  influence  of  the  environment  on  physical 
safety,    or  the   effects   of   communication  devices   as  the 
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telephone. 

This  literature  is  confined  to  the  domain  "wonen'e  stu- 
dies". Vlhat  is  needed  is  that  more  technology  researchers 
get  to  know  it. 

The  saae  is  true  for  forecasting  studies.  The  «ost  impor- 
tant one  in  the  Netherlands  is  the  scenarioproject  of  the 
Equal  Opportunities  Council,  in  which  the  conditions  for 
and  the  effects  of  e<iual  participation  of  women  and  men  in 
the  labourmarket  are  calculated  (Eaancipatieraad,  1989) . 
This  major  study,  which  calculates  the  economic  effects  of 
equal  positions  of  women  and  men  in  society-  and  shows  a 
benefit  for  the  statel-  is  seldomly  cited. 

Women's  studies  has  in  common  with  TA  research  its  inter- 
disciplinary and  hybrid  character:  on  the  one  hand,  women's 
studies  wants  to  be  a  field  in  its  own.  On  the  other  hand, 
the  topics  and  methods  of  women's  studies  must  become 
intiitgrated  in  of.  ir  disciplines  as  well. 

TA  is  in  a  similar  situation,  as  it  is  in  between  technical 
and  social  research.  TA  research  should  be  conducted  on  its 
own.  ,Kt  the  same  time,  elements  of  TA  should  be  integrated 
in  the  specific  technical  research. 

Kow  there  also  has  to  come  a  bridge  between  women's  studies 
and  TA,   so  that  TA  researchers  learn  to  pose  some  of  the 

questions  of  women's  studies.  To  this  end,  it  should  be 
good  to  develop  a  kind  of  checklist  of  relevant  issues, 
which  TA  researchers  can  use  in  formulating  problems  and  in 
m<iking  questionnaires.  Such  a  checklist  could  be  part  of  a 
small  handbook  on  How  to  incorporate  women's  issues  in  TA 
research. 

TA  research  can  cover  all  possible  domains.  The  checklist 
should  consist  of  a  general  part,  with  indications  such  as: 
break  down    women  and  men  in  statistics, 

differentiate  questionnaires,  ask  for  sex  of  respondents, 
report  on  sex  (differences) . 

Then  a  number  of  domains  should  be  sslected,  for  which 
relevant  hints  could  be  given. 
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To  stay  with  the  example  of  the  city: 

has  transportation  the  sane  neanlng  for  men  and  women  (men 

nov«  around  in  cars,  woaen  use  public  transport) ; 

how  Is  the  distance  work-hone  (wonen  want  to  be  close  to 

hone  because  of  family  obligations) ; 

how  Is  the  distance  home-work-schools; 

has  tele-working  the  sane  neanlng  for  wonen  and  nen  (res- 
ponsibility for  children) ; 

what  effect  have  new  connunication  devices  on  contacts 
between  neighbours  and  friends; 

what  effect  has  the  price  of  new  technical  devices  on  lower 
incomes  (often  wonen) . 

Sinilar  type  of  questions  should  be  formulated  for  other 
domains . 
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GIVIMG  GIRLS  A  TASTB  OF  TECHNOLOGY 


SOZAMME  HILXIMSON 


SCHOOL  OF  COHSTRUCTIOH  AHD„pARTH  SCIENCES, 
OXFORD  POLTTBCHHIC,  UK. 


Initiatives  in  the  form  of  short  courses  co  encourage  girls 
to  consider  a  science  or  technological  career  can  be 
successful.  Results  of  research  carried  out  on  girls  during 
a  four  day  residential  "Taste  of  Tochnology"  course 
demonstrate  that  short  courses  are  a  suitable  way  to 
disseminate  information  and  give  girls  an  insight  into 
certain  careers  which  they  may  have  not  thought  available  to 
them.  The  results  produced  in  the  paper  evaluate  a  four  day 
residential  course  held  for  sixth  form  girls  at  Oxford 
Polytechnic  at  Easter  1992.  The  paper  will  suggest  soma  ways 
in  which  these  types  of  courses  can  be  used  to  encourage 
girls  to  consider  technology  careers  and  will  highlight  the 
strengths  and  weaknesses  of  this  particular  course.  In 
addition  the  paper  will  discuss  ways  in  which  the  course  can 
be  modified  to  include  younger  girls  or  more  students. 

Introduction 

Short  courses  designed  to  give  girls  information  about 
careers  in  engineering,  science  and  technology  have  become 
increasingly  popular.  This  paper  examines  in  detail  a  four 
day  residential  "Taste  of  Technology"  course  for  female 
students  held  at  Oxford  Polytechnic.  First,  it  describes  the 
format  of  the  course  and  the  background  of  the  students 
attending.  It  then  assesses  the  success  of  the  course  by 
comparing  the  knowledge  of  the  students  before  and  after  the 
course.  Finally,  it  looks  at  some  alternatives  and  discusses 
the  advantages  and  drawbacks  of  the  T\ate  of  Technology 
course  at  Oxford  folytechnic  when  ccMnpared  with  these. 

A  Briaf  Examination  of  the  TflBte  Pf  TgChnglogV  GP\tyBg 
The  students  who  attended  the  Taste  of  Technology  course  were 
aged  between  16  and  18,  and  most  were  studying  for  A  levels 
in  science  and  technology  subjects  although  not  necessarily 
considering  a  career  with  these  qualifications.  They  came 
from  schools  in  Oxfordshire  where  they  found  out  about  the 
course  primarily  from  sixth  form  tutor*  and  science  tutors  at 
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their  schools.  These  tutors  were  sent  the  initial  recruitment 
information  and  were  asked  to  distribute  it  to  any  suitable 
female  students.  There  was  a  large  response  and  not  all 
applicants  could  be  accepted.  The  girls  were  chosen  on  the 
basis  of  their  A  level  subjects  and  their  replies  to  a 
question  on  an  application  form  which  asked  why  they  would 
like  to  participate  in  the  course .  Their  answers  plus  their 
A  level  subjects  were  used  to  determine  their  suitability  for 
the  course. 

The  course  had  seven  nain  aims  which  fell  into  two  broad 
categories i  the  first  to  give  an  insight  into  industry  and 
the  second  to  build  the  confidence  of  the  female  students. 
The  aims  as  stated  in  the  literature  to  schools  were: 
"To  offer  a  very  positive  experience  as  a  way  of  attracting 
females  to  engineering  industries;  To  provide  female  role 
models  from  industiry  and  academia;  To  show  the  females  that 
a  career  in  British  engineering  industry  is  rewarding  by 
giving  them  "hands  on"  ,  "real"  indust->i-?al  experience;  To 
provide  a  variety  of  industri&l  projecr.s  in  a  range  of 
engineering  discipline*;  to  give  confidence  boosting 
activities  (communication  skills,  presentation  skills);  To 
provide  a  highly  motivating  experience  helping  the  girls  to 
choose  their  future  industrial  career  with  a  much  greater 
degree  of  commitment;  and  to  illustrate  the  benefit  of 
teamwork " . 

To  ensure  that  these  aims  were  fulfilled,  a  variety  of 
activities  and  events  were  planned  during  the  course.  Events 
included  lectures  from  women  in  industry  and  women  in 
academe,  students  getting  involved  in  industrial  projects 
with  local  and  national  companies,  team  projects  like 
designing,  constructing  and  testing  aluminium  bridges, 
individual  projects  plus  visits  to  technological  companies. 
The  students  had  to  present  their  projects  to  the  rest  of  the 
course  and  were  given  practical  advice  on  how  to  present 
effectively.  They  were  encouraged  to  use  equipnent  such  as 
lathes  and  drills  as  well  as  sophisticated  precision 
machinery.    The   students  also  visited   laboratories   in  the 
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Polytechnic  and  in  some  companies  and  they  were  able  to  take 
part  in  experiments  underway  in  these  laboratories. 
Funding  for  the  course  came  from  a  variety  of  sources.  Many 
industrial  companies  contributed  by  running  projects  or 
organising  visits  to  their  factories  or  laboratories  and  also 
providing  resources  and  staff  for  the  course.  Financial 
contributions  came  from  industrial  sponsors ,  trust  funds ,  and 
the  Polytechnic.  The  Polytechnic  gave  staff,  rooms  and 
resources.  A  total  of  £9,000  was  required  f.cr  the  residential 
course;  the  equivalent  of  £150  per  student.  The  main  cost  was 
the  provision  of  accommodation  and  food  for  the  students. 

Research  Methodology 

Quantitive  and  qualitative  research  methods  were  used  to 
evaluate  the  course.  These  includod  a  pre-course 
questionnaire,  a  post-course  questionnaire  plus  observations 
and  discussions  with  the  students.  The  response  rate  for  ^he 
pre-course  questionnaires  was  89%  and  the  post  course 
questionnaire  was  75%.  The  pre-course  T-QStionnaires  were 
distributed  and  collected  from  the  individual  students  before 
any  activities  or  events  took  place.  The  post-course 
questionnaire  was  distributed  after  all  activities  and  events 
had  been  completed.  Observations  and  discussions  with  the 
students  took  place  during  the  events  and  also  during  free 
time  and  lunch  tiroes. 

The  Pre-Course  Questionnaire 

The  pre-course  questionnaire  consisted  of  two  sections.  The 
first  section  contained  ten  profilo  questions  which 
determined  age,  occupation  of  parents  and  siblings,  type  of 
school,  GCSE  qualifications  and  grade,  strongest  subjects  at 
school,  weakest  subjects  at  school,  hobbies  and  interests 
outside  school,  A  level  subjects  currently  being  studied,  and 
intended  university  courses  (if  any). 

The  second  section  examined  attitudes  towards  a  number  of 
issues  in  Likert  type  response  questions,  explored  their 
rating   of    factors    important  when  choosing  a   career,  and 


3:io 

O  ontributions  GASAT         page  385        The  Netherlands  1992 


analyzed  their  knowledge  of  the  type  of  work  and  A  level 
subjects  required  for  ten  science  and  technological 
professions.  The  answers  most  relevant  to  this  paper  are 
examined  in  detail  below. 

78%  of   the  students  on  the  course  were  considering  highe:: 
education  and  had  some  type  of  course  in  mind.  The  students 
appeared  to  be  aware  of  the  range  of  courses  available  in 
higher  education  through  school  literature.  Their  information 
about  careers  came  from  a  collection  of  sources  including 
careers  advisors  who  most  of  the  students  had  at  some  stage 
been    interviewed    and    directed    by.    A   few    students  were 
considering  engineering  and  science  as  a  degree  course  with 
a  view  to  working  in  a  technological  field.  The  most  popular 
courses  were  in  the  biological  sciences  such  as  medicine, 
dentistry,  biology  and  genetics.  Other  popular  courses  were 
law,  business  and  accountancy.  Chemistry  and  mathematics  were 
also  considered  by  some  of  the  students  as  were  environmental 
sciences,  natural  science  and  biochemistry.  Of  the  students 
considering  engineering,  mechanical,  civi.l  and  chemical  were 
the  courses  that  were  listed.  When  asked,   in  discussions, 
about  the  type  of  courses  that  the  students  were  considering, 
it  became  clear  the  few  had  detailed  knowledge  of  their 
intended  careers.   For  instance,   students  considering  civil 
engineering  had  only  a  vague  idea  of  what  a  civil  engineer 
actually  did.  Further  discussions  revealed  that  the  students 
had  made  attempts  to  find  out  about  careers  but  that  they 
felt   that   information   on  many  careers  was   not  adequate. 
Evidence  of  this  is  borne  out  in  the  response  to  one  of  the 
questions  which  asked  why  the  students  came  on  the  course. 
The  most   common   response  was   the  wantod  an  insight  into 
different  careers  and  the  second  most  common  response  was  the 
course  would  help  them  choose  a  career.  Other  responses  in 
order  of  most  frequent  citation  were:    they  would  meet  people 
with  similar  interests,  would  get  an  insight  into  university 
life,    discover  the   role  of  women   in  industry,    help  with 
presentations,     working    in    teams  .  and    gain     "hands  on" 
experience.  In  essence,  their  aims  were  similar  to  the  aims 
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of  the  course. 

The  students  were  asked  to  state  what  ten  given  professions 
did.  The  ten  professions  were  chosen  on  the  grounds  that  they 
were  likely  to  be  mentioned  at  some  stage  during  the  course. 
In  particular,  some  of  the  professions  such  as  civil 
engineering,  mechanical  engineering  and  electronic 
engineering  would  receive  a  good  deal  of  exposure  since 
projects  and  lectures  were  specifically  about  them.  Lectures 
given  by  mainly  women  scientists  and  engineers  would  also 
give  the  students  information  about  some  of  these  and  other 
professions .  The  professions  asked  about  on  the  questionnaire 
were  Mechanic,  Civil  Engineer,  Enviroiunentalist, 
Metallurgist,  Mechanical  Engineer,  Quantity  Surveyor, 
Architect,  Botanist,  Pharmacist  and  Electronic  Engineer.  The 
most  frequent  responses  to  the  questions  about  these 
professions  are  analyzed  below. 

For  a  mechanic,  10%  gave  no  answer,  incorrect  answers  or  did 
not  know.  The  main  response  was  that  a  mechanic  "repairs 
machinery"  (56%)  and  "mends  cars"  (34%).  Other  responses 
included  "designs  and  repairs  machines"  or  "gets  hands 
dirty".  Less  students  knew  what  a  civil  engineer  did;  64% 
gave  no  answer,  incorrect  answers  or  did  not  know.  Examples 
of  incorrect  answers  include  "works  on  machinery"  or  "informs 
people  about  engineering".  However,  the  students  had  more 
understanding  of  what  an  environmentalist  did.  Only  16%  did 
not  know  gave  incorrect  answers  or  gave  no  answer.  There  were 
a  range  of  answers  but  the  majority  of  students  said 
something  similar  to  "studies  the  environment",  "studies  the 
impact  of  technology  and  farming  on  the  environment"  or 
"checks  pollution".  Results  for  a  metallurgist  showed  a  lack 
of  knowledge;  56%  gave  incorrect  answert:,  no  answer  or  did 
not  know.  Many  students  said  that  they  "study  metals"  but  6% 
said  that  they  "study  stones  and  rooks".  Nearly  as  many  (52%) 
did  not  know  or  gave  no  or  Incorrect  answers  when  asked  about 
a  mechanical  engineer.  A  few  students  said  that  a  mechanical 
engineer  was  the  same  as  a  mechanic  but  the  remaining 
students  replied  that  they  "design  mechanical  appliances  or 
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vehicles".  The  profassion  about  >'hich  the  J  east  was  knovm  was 
quantity  surveying  where  80%  of  the  students  did  not  know  or 
gave  no  or  incorrect  answers.  Whereas,  only  4%  of  students 
did  not  know  what  an  architect  did.  Most  students  simply  put 
"designs  buildings".  Furthermore,  only  10%  gave  no  or 
incorrect  answers  or  did  not  know  what  a  botanist  did.  Most 
students  also  had  some  idea  of  what  c  pharmacist  did  where 
86%  of  students  giving  answers  like  "makes  up  and  dispatches 
prescriptions".  Unfortunately,  for  the  last  profession, 
electronic  engineer,  the  students  had  less  success  where  72% 
of  students  did  not  know  or  gave  incorract  or  no  answer. 
There  were  a  wide  range  of  inaccurate  answers  which  included 
"repairs  radios  and  televisions"  or  "designs  electrical 
appliances" . 

It  is  clear  from  these  results  that  most  of  the  students 
lacked  knowledge  about  certain  technical,  especially 
engineering,  professions.  Since  this  is  not  an  atypical 
sample  of  students,  it  can  be  assumed  that  there  is 
widespread  ignorance  of  these  and  other  technical 
occupations.  The  next  section  examines  the  results  of  a 
questionnaire  administered  to  the  students  after  the  course. 

The  Post-Course  Questionnaire 

This  questionnaire  assessed  the  students  knowledge  after  they 
had  experienced  the  Taste  of  Technology  course.  It  first 
asked  what  the  students  knew  about  the  same  ten  professions 
as  the  first  questionnaire  and  whether  they  thought  that 
their  knowledge  had  increased  or  stayed  the  same.  The 
students  were  then  asked  what  they  had  gained  from  the  course 
and  whether  they  were  more  or  less  likely  to  choose  a  career 
in  industry  after  being  on  it. 

The  responses  to  the  post-course  questionnaire  showed  that 
the  students  knowledge  about  all  of  the  professions  had 
increased  especially  civil,  mechanical  and  electronic 
engineering,  increases  in  knowledge  were  apparent  in  answers 
to  questions  about  metallurgy  and  quantity  surveying  with 
almost  all  the  respondents  1*0  the  second  questionnaire  giving 
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correct  answers.  Answers  to  questions  about  some  of  the 
professions  were  more  thorough.  For  ex/unple,  instead  of 
stating  that  a  mechanical  engineer  "designs  mechanical 
appliances",  some  students  stated  that  they  "design,  improve 
and  construct  machinery" .  These  answers  showed  that  the 
students  had  reached  a  higher  level  of  understanding  of  this 
and  other  professions  during  the  course.  They  seemed  to 
appreciate  the  variety  of  tasks  involved  in  each  profession 
and  for  electronic  engineer  there  was  less  of  a  range  of 
incorrect  answers.  These  results  were  very  promising  and 
showed  that  an  insight  into  a  variety  of  careers  had  been 
gained . 

The  final  psrt  of  the  post-course  questionnaire  asked  the 
students  two  questions.  The  first  asked  them  what  they  had 
gained  from  the  course  and  the  second  question  asked  them 
whether  they  were  more,  less  or  just  as  likely  to  choose  a 
career  in  industry.  There  were  many  different  responses  to 
the  first  question.  Some  of  the  more  common  ones  were:  they 
had  gained  an  insight  into  types  of  engineering  and  careers 
in    industry,    been    given    information    about    problems  and 
advantages   of   gender,    sponsorships   and  university,  found 
careers  in  which  they  wanted  to  get  involved,  met  lots  of 
people   including  women  engineers  and   scientists,  acquired 
more  detailed  knowledge  about  many  professions,  discovered 
ways    of    applying    and    getting    jobs    in    Industry,  gained 
experience   of   careers   and   living   in   the  polytechnic  and 
gained   confidence   in   being  able   to   accomplish  technical 
projects,  working  in  teams  and  giving  presentations.   It  is 
clear  from  these  responses  that  not  only  did  their  factual 
knowledge,    ie  about  types  of  careers  etc.,    increase,  but 
their  practical  knowledge,  ie  how  to  giva  presentations,  use 
technical  equipment,  work  in  a  team  etc.,  increased. 
Further  evidence  of  the  success  of  this  course  can  be  found 
in  the  students  responses  to  the  second  question  where  40%  of 
the  students  said  that  they  were  more  likely  to  choose  a 
technical  career,    20%  3aid  that  they  were  less   likely  to 
choose  a  technical  career,  30%  said  that  there  was  no  change 
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and  the  remaining  10%  answered  that  they  were  more  3.ikely  to 
make  an  informed  decision  or  were  going  to  go  into  a  science 
or  engineering  industry  anyway. 


The  Wider  Issues  Explored 

It  is  clear  from  the  two  questionnaires  and  discussions  that 
the  students  lacked  knowledge  about  many  science,  engineering 
and  technical  careers  when  starting  the  course  and  were 
therefore  unable  to  make  an  Informed  decision  about  them.  The 
post-coursa  questionnaire  confirmed  the  success  o£  the  Taste 
of  Technology  course.  The  students  had  increased  their 
factual  and  practical  knowledge  and  in  addition  gained 
confidence  in  a  range  of  areas  such  as  gi>ring  presentations 
and  using  technical  equipment.  This  is  valuable  in  itself 
even  for  those  students  who  have  decided  not  to  enter 
technical  careers.  But  as  the  questionnaire  shows,  40%  of  the 
students  considered  themselves  more  likely  to  work  in 
technical  areas.  This  was  a  high  success  rate  and  was 
probably  caused  by  the  large  variety  of  dctivities  that  can 
be  offered  on  a  four  day  course.  There  are  other  types  of 
courses  which  are  designed  to  give  girls  an  insight  into 
technical  careers.  Bearing  in  mind  the  cost  of  the  Oxford 
Polytechnic  course  and  the  fact  that  a-iiudents  had  to  be 
turned  away  due  to  the  limited  numbers  of  ^^laces,  it  is  clear 
that  the  four  day  residential  course  is  not  ideal.  But  other 
courses  are  unable  to  achieve  the  depth  of  insight  a  longer 
course  can  provide.  Several  factors  need  to  be  considered  so 
that  the  most  desirable  solution  can  be  achieved.  The  main 
factors  are  length  and  content  of  courst,  size  and  cost  of 
course,  and  residential  versus  daytime  only.  The  Taste  of 
Technology  course  was  aimed  at  giving  an  overview  of  a 
variety  of  careers .  Four  days  was  seen  a-s  the  minimum  amount 
of  time  to  achieve  this.  More  focused  oourBos  such  as  a 
course  designed  to  give  information  and  experiences  relating 
only  to  chemistry,  physics  or  a  particular  type  of 
engineering,  may  not  require  such  a  long  time.  These  courses 
are     becoming     more     popular     as     individual  specialist 
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organisations  or  academic  departments  decide  to  offer  their 
ovm  brand  of  insight  course.  However,   in  doing  this,  the 
students  will  not  get  a  full  picture  of  the  range  of  careers 
available  to  those  with  science  qualif icavions .  Attempts  to 
overcome  this  can  be  made  by  including  career  seminars  which 
give  information  on  a  wide  range  of  technical  occupations. 
However,  there  is  some  danger  that  students  will  be  given  too 
much  information  in  too  short  a  time.   It  is  also  unlikely 
that  seminars  like  this  will  be  able  to  make  the  careers 
attractive  as  they  will  be  unable  to  provide  a  variety  of 
.^r,:.  ../iv-ies  to  complement  the  factual  information.   On  these 
..  .  .  -.ses  there  are  unlikely  to  be  as  lany  students  attracted 
to     technological     careers    as    on    a     four    day  course. 
Nethertheless,  being  narrowly  focused  dot.B  mean  that  courses 
will   be   cheaper.    The   Taste  of   Technology  course  was  an 
expensive  course  which  required  full  time  commitment  from 
some  staff  to  raise  money  for  it.   One  day  non-residential 
courses  are  not  only  cheaper,  they  can  usually  accommodate 
more  students.  An  example  of  this  is  at  Manchester  University 
where   they  have  discovered  that   three  one  day   "Women  in 
Physics"     courses    for    140    students    each    day    cost  the 
equivalent    of    one    three    day   residential    course    for  60 
students . 

An  additional  problem  with  residenti  il  co-.irses  is  the  need  to 
supervise  the  students  in  the  evenings.  Organisers  of 
residential  courses  are  responsible  for  the  students  and  this 
can  conflict  with  the  students  desire  for  independence, 
particularly  in  the  evenings.  A  possible  solution  could  be  a 
four  day  non-residential  course  where  students  are  collected 
by  coach  in  the  mornings  frot  school  and  returned  in  the 
evening.  This  would  cost  less  since  there  would  be  no 
requirement  for  accommodation,  mean  that  students  are  no 
longer  the  responsibility  of  the  organisars  in  the  evenings, 
yet  the  course  would  still  give  a  full  inti^jht  into  technical 
careers . 

A  final  consideration  is  the  age  at  which  a  student  should 
attend  insight  courses.  Students  after  the  age  of  16  will 
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generally  have  chosen  their  A  levels.  The  students  on  the 
Taste  cf  Technology  course  were  all  studying  for  science  A 
lavels  and  the  course  asBUined  a  certain  level  of  competence 
in  science  subjects.  Some  courses  are  now  designed  for 
younger  students  such  as  13  and  15  year  o.;d  girls  and  in  some 
cases  much  younger.  The  rationale  behind  this  seems  to  be  to 
encourage  more  students  to  pursue  science  subjects  to  A  level 
and  beyond.  However,  the  age  group  will  vary  according  to 
aims  of  the  course  and  what  the  course  wants  to  achieve. 

Concluslpug 

The  Taste  of  Technology  course  proved  a  successful  method  of 
attracting  girls  to  technological  careers  and  providing  them 
with  information  to  help  them  enter  these  careers.  This  was 
shown  in  the  results  of  the  two  questionnaires.  It  is  likely 
that  these  successful  results  could  not  be  achieved  on 
shorter  or  more  narrowly  focused  courses,  although  there  is 
scope  for  further  research  to  Assess  this.  Thus,  although  the 
Taste  of  Technology  course  is  expensive  and  has  limited 
spaces  available,  it  seems  to  be  an  effective  way  of 
increasing  the  number  of  women  entering  technical  fields. 
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Ger»3er  Issues  vd.tiiLn  -ttia  EC's  OC>dT  Progranme 
and  -OTe  Influenoe  of  tt»  WTTOC  (Vfetnan  In  Te<dir>ologv  In  -ttie  EC) 
Uiiversitv  Enterprlae  Training  Partner^p 


Professor  Gooff  Olivers 
Division  of  Adolt  Oontlnulng  Edkjoaticn 
University  of  Sheffield 


The  Eurcpean  Conmjnity's  OC*EIT  Progranme  Is  a  major  initiative  In 
•tlie  field  of  hi^w  level  eckjcaticn  and  training  In  technology  and 
technical  enterprise  managanent.  As  launched  In  1985,  'OC*EIT  One' 
paid  scant  attention  to  gender  issues  in  technology  apart  fran 
funding  a  bid  from  Sheffield  University  to  set  up  a  vonen  In 
technology  network. 

The  VITBC  UBTP  (Wonen  In  Technology  In  -010  EC  Univeocsity  EJiterprise 
Tralnlr^  Partnership)  received  limited  attention  and  fimdlng  under 
'CXJETT  Cr«'  during  its  three  years  of  operaticn. 

An  indepaid>,«t  report  on  OOEIT  One  published  in  1991,  hcwewer, 
reported  sai.»  brief  statistics  on  the  limited  involvement  of  vonen  In 
the  various-  aspects  of  'Om  Programme.  COnsldarable  adverse  ocninent 
resulted  f7.cm  the  'vcmen's  lobby'  In  Brussels,  despite  the  fact  that 
the  statiJitics  ware  actually  better  than  migfrt  have  been  expected  ly 
GASAT  00] leagues. 

The  WITEC  UBTP  has  been  asked  to  Increase  its  advisory  services  and 
public  relations  In  the  directicn  of  ttie  ott»r  156  UETPs  and  'OOETT 
Two'  is  now  eniiiasizlng  equal  opportunities  as  a  key  ctojective  and 
monitoring  gexJer  asjiects  of  project  reports  more  oonprehensively. 


The  CX^EIT  Programna 


The  OCMJIT  Progranme  is  the  largest  single  Initiative  of  the  European 
Oonmissicn  In  the  area  of  technological  and  enterprise  eA>cation, 
training  and  davelopnent  at  the  higher  and  oontlnulng  vocatlcnal 
education  levels.  All  EC  and  EFTA  states  are  now  taking  part  in  the 
ODMETT  Progranme,  vW.ch  places  particularly  strong  enphasls  on  hi^ier 
education  -  industry  links  and  cn  the  developnant  of  joint  programme* 
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acrces  national  bcundarles.  The  progranne  came  Into  full  swing  in 
1986-97  and  has  oontinuecl  In  two  phases,  so  called  '(XMBrr  One'  and 
•crrcrr  Tho'  .  ihe  Otwrr  one  phase  was  for  the  first  three  full  years 
of  operatlm,  v*iile  OCMETT  Two  is  oonttmlng  ttirou^  1992-94  with  a 
major  review  new  underway  in  regard  to  its  further  continuation, 
albeit  in  a  aoDeuhat  different  fanii. 

Hie  orarall  aim  of  CTMBIT  is  to  rapidly  advance  the  economic 
ootpetitlvenees  of  Vteetem  Europe  via  'humoi  resource  davelopnent' , 
oonoentratlng  on  the  needs  of  industry  and  oamierx»  and  on  natural 
sciences,  tedmology,  engineering  and  the  buslness/managarent 
subjects  in  the  main.  OCTEIT  alms  to  achieve  this  objective  fay 
forging  much  stronger  links  between  higher  education  and 
•enterprisee'    in  context    of    learning    initiatives,    on  a 

trans-Burqpean  basis. 

The  CXVETT  progratmie  funding  arrangements  have  varied  to  seme  extent 
throu^  its  life,  but  in  U»  slnplest  terms  it  can  be  said  to  have 
(via  a  oonpetitive  bidding  approach)  part-flnanoed: - 

i)  Ihe  devBlcpnent  of  regional  (in  one  oountry)  and  sectorial 
(tranaiational  and  qieclalised)  UiivBrslty  enterprise  tralnlx^ 
partnerships  (UBTPs) 

11)  Student  and  staff  transnational  'placement'  programies,  where 
higher  eAication  students  studying  in  one  ootntry  have  taken 
up  enteryilae-based  employment  in  another  oountry,  and 
'acaderdc  staff  and  Industrialists'  have  taken  up  aiplpyment 
in  another  oountry  in  enterprises  and  universitiee 
reejioctively. 

ill)  rt»  developnent  of  new  poet-experience  short  oouraee  in 
tedwological  and  enterprise  devolopnant  fields. 

iv)  ihe  development  of  substantial  open/distance  learning 
materials,    new    technologies    for    tralnli^    delivery,  and 
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Ixnopvative  long  courses  often  leading  to  qualiflcatioriB. 


Ihe  target  audlenoes  far  tt)e  new  short  ooursee  and  tha  Icxiger 
leamii^  progrannes/niatarlals  are  poet-experlenoe  technologists  and 
technical  managers,  normally  In  enplosment. 

In  all  four  broad  areas  of  funding,  CXMETT  will  normally  opiy 
part-fund  projects,  with  the  remaining  funding  to  oome  from  the 
project  partners,  which  may  be  iniversities,  ocnpenlee,  enplc^era' 
organlsatlcna,  professional  Institutions,  trade  unions,  etc. 

Hie  OMTT  progranroe  operates  on  a  very  large  scale  with  157  UETPs 
now  In  operation,  tixxjsands  of  students  each  year  Involved  In  the 
work  placement  prograranes,  hu«3reds  of  shoort  ocwrses  supported,  and  a 
vast  ooipenllum  of  open  learning  programnes  and  packages  already 
prodLkoed  and  often  available  ooranerclally.  Further  information  about 
the  OCMEIT  ProgranmB  itself  is  readily  awailable. 

Gander  issues  within  the  CX>dT  Progranrne 

Given  «>e  difficult  situation  now  prevailing  In  the  U.K.  and  in  other 
EC  states  oonoemlng  fundJr^  tea:  the  developnents  of  initiatives  for 
women's  development  In  technology  (broadly  defined),  the  European 
Ocmnlsslion  is  potentially  a  very  Infnrtant  potential  source  of 
finance  for  this  work.  I  was  therefore  eoctreniely  disappointed  to  find 
no  reference  whaterver  to  tt»  gross  under  repreeantation  of  voien  in 
technological  fields  of  study  or  work  In  Western  Europe  in  any  of  the 
initial  0CI*EIT  docunentation.  No  mention  was  made  of  this  gender 
inecjiality  in  key  (XfETT  objectives,  nor  ware  there  any  Indications 
of  special  support  for  fundli^  bide  which  took  particular  account  of 
this  problem. 

However,  the  small  print  of  the  early  docunents  did  make  reference  to 
the  OCMBTT  prograwiie  being  an  'equal  opportunities"  initiative. 

I  tried  to  take  advantage  of  this  'admission'  by  putting  fbrward  a 
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proposal  to  set  up  a  XJEVP  cn  a  transnational  sectorial  basis 
^Jecifically  focussing  cn  issues  and  Initiatives  oonoeming  wcmen  in 
tedmology.  Slaultanecxisly,  a  wcraen's  enterprise  develcpient  network 
in  Naples  put  fcrward  a  proposal  for  an  Italian  UBTP  for  wonen  in 
enterprise.  Althcwgh  neitter  side  knew  of  i3\o  existence  of  tiie  other, 
**ien  the  OMOT  office  in  Brussels  requesTted  us  to  oorae  togetiar  to 
pioAjce  cne  overall  European  natwork  we  ware  pleased  to  db  so.  And  so 
■tlie  WITEC  UETP  was  bom  and  has  since  grown  to  beoome  one  of  the 
largest  of  the  VETPs,  and  we  beUovo  cne  of  the  most  effecUve  and 
Influential  of  the  CXtETT  projects. 

WTTBC  has  been  and  is  heavily  involved  in  all  aspects  of  the  OMnT 
progranme  and  indeed  increasingly  in  relevant  activities  not  fuiKled 
by  Oa«7IT.  Further  information  about  WITEC  can  be  obtained  from 
caaire  Molyneux,  the  UETP  manager  or  nyself  at  the  GASAT  Cbnference 
poster  sesslcn,  or  subsequently  at  Sheffield  Uhiversity. 

Clearly,  one  UBTP  cut  of  157  UEIPs  in  the  CEMBTT  progranme  camot 
hope  to  owerocme  all  the  gender  in  equalities  which  exist  in  tte 
areas  ^jocifically  addressed  by  the  programme.  Indeed,  WTTBC  has  by 
no  means  been  very  successful  until  recently  in  gainiiq  fiaxJa  i«ler 
the  varlcws  CCMErr  budget  heads  relative  to  other  UEIPs.  This  has 
been  In  qpita  of  cur  constant  stress  cn  the  i»ed  to  encourage  and 
SMBport  Initiatives  specifically  for  woiwn. 

So,  the  isaie  of  what  if  anything  the  other  156  VSTPb,  and  other 
COETT  funded  project  grotps,  were  and  are  doli^  to  benefit  waiwn  is  a 
very  pertinent  one.  CXjr  own  'casual'  observations  suggested  that  very 
few  OMJIT  funded  projects  (other  than  WITEC  of  oourae)  were 
attenpting  to  do  anything  in  particular  to  help  warren  specifically. 
Certainly  very  few  of  the  vast  nuitor  of  alxxct  courses  advertised 
through  the  UETPs  network  were  specifically  aimed  at  women,  nor  were 
longer  ocurses  for  wanen  being  pronoted. 

By  1991  i  was  feeling  very  oonoemed  that  WITBC  was  In  danger  of 
being  regarded  as  the  'token'  UBn>  for  women  funded  cn  a  small  budget 
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to  solve  ooneclencjee  In  Brussels.  Women  partiwrs  all  over  Europe  wer» 
now  woriclng  veiry  hard  for  WIOBC  on  a  largely  'gooAdll'  basis  and 
with  mary  demands  an  them  due  to  the  relatively  hi^  profile  achieved 
ty  WITEC.  However,  a  dramatic  change  was  about  to  uifold.  In  late 
suimer  1991,  I  was  called  to  Brussels  on  an  urgmt  basis  to  maet  with 
staff  of  the  OOfrElT  Office. 


The  survey  of  COMBTT  ttie  and  tt»  stafcLsUcs 
in  Regard  to  Gendbr 

the  reason  for  my  call  to  Brussels  related  to  the  publication  of  a 
report  by  independent  consultants  on  the  OCtElT  One  ptogrwrie. 
Without  ary  especial  instructions  to  do  so  the  consultants  had 
decided  to  Include  some  basic  statisUcs  related  to  gender  in  their 
analysis  and  report.  Ihis  was  made  possible  by  tt»  ttwrou^miees  of 
the  OOBTT  rapcrtlng  docuuBnts,  viiich  although  irksome  do  allow 
detailed  analysis  of  all  sorts  of  factors. 

Wiat  tt»  ocnaultants  reported  was  that  wanen  were  under-represented 
in  the  OOBIT  Che  progranme.  Sane  38  percent  of  UETP  mmgers  were 
wanen,  with  few  UBn>  Ditectccs  being  fenale  (while  most  of  the 
clerical  staff  enployed  wars  female  of  course). 

Some  34  per  cent  of  students  taking  place  in  the  studait  work 
placement  progiaiina  were  wonan. 

Only  20%  of  the  poet-exparienoe  learners  on  OMTTT  funded  durt 
ocurses  were  wanen. 


No  meaningful  figure  of  this  typo  oould  be  offered  for  the  open 
learning  padcagee  produced  sinoe  the  UBTPa  ttienBelv«e  oould  not 
determine  v*»at  proportion  of  users  of  sudi  materials  ware  f«na].e.  As 
suspected,  however,  only  a  handful  of  acUviUee,  other  than  thoee 
taken  forward  by  WITOC,  were  specifically  aimed  at  womn  u^ler  OOBIT 
One. 
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the  OCMBIT  Office  had  evidently  not  Initially  reacted  to  these 
figures  a«l  had  allowed  tt«.  to  be  published  in  the  consultants' 
report  wlttout  any  cannmtary  about  tteir  significance.  H=»«ver, 
other  pro-fanlnist  agencies  in  Brvjssels  had  taken  a  dim  view  of  these 
findings,  especially  given  the  scale  of  the  cnCTT  progranrma. 

I  doubt  whether  any  GASAT  oolleaguee  would  hawe  found  these  figures 
in  any  way  surprising.  Irdeed,  given  the  realities  of  the  situatlcn 
oow^mlng  tte  degree  of  x«der-repreea»tati<xi  of  wcinen  In 
technological  studies  at  higher  eAxsation  level,  and  even  more  so  In 
teme  of  worm  technologists  established  in  careers,  I  found  the 
results  si^ficantly  enccuragl«,.  Sara  interesting  Inferences  can  be 
drawn  from  the  variety  of  reactions  to  these  statisUcs. 

FlrsUy,  it  seatB  to  «e  that  the  higher  level  policy  makers  and 
program©  desigr»rs  oonoemed  with  initiating  and  progressing  OCWTT 
were  unaware  of  the  lin»rtanoe  of  the  gander  and  technology  issues, 
de^ta  all  ttat  we  have  attainted  to  do  to  raise  the  profile  of 
these  issues  in  Europe.  The  CO^  Progranine  is  danlnated  W  oXdmr 
male  ecientists  aid  oiglneers  because  of  its  anphasis  on  high 
tecl«5logy  specialians  and  the  need  for  funding  bids  to  be  judged  by 
narrow  'ajcperts'.  Perhaps  tia  seeming  unawareness  of  gender  (and 
eti«ic  minority)  InequaUties  In  technological  fields  and  the 
potential  of  OOMBTT  to  oottoat  these  is  therefore  not  really 
surprising. 

The  critical  r«acUon  of  the  'Wcron's  U*by'  In  Brussels  *W.le  most 
valuable  In  g«»ratlng  Increasing  concern  about  gender  issues  In  the 
OOCrr  office  is  also  worrying.  It  was  evident  that  many  vnnen  in  the 
Oomdssicn  «^  its  ag<«:ie6  had  no  at^latlm  at  all  of  the 
seriousness  of  the  under-repr«sentation  of  vonen  In  technical  fields 
in  Europe.  Doubtless,  many  of  these  vonen,  v*iBther  poliUcians  or 
civil  servants  have  himanitiee  and  social  science  badcgrcwida,  with 
no  •a.terpnse-  experlavoe  a«l  no  'feel'  for  hunan  resourcs  issues  in 
industry  or  tecl«5logy.  m  this  ocntext  it  should  be  pointed  cut  that 
many  EC  training  and  develoiment  progranmes,  especially  those  funded 
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via  tJie  European  Social  Fund,  aim  to  suHport  initiatives  for  tt» 
unenplcyad  and  disadvantaged  of  Europe.  1t>a  figures  fee  Involvement 
of  voaen  in  ttiaea  pcogrwaies  axe  lilcely,  tharefoce,  to  be  high  slixse 
nary  of  the  unenployed  and  disadvantaged  ^e  vonen.  OOdT, 
conversely,  is  inherently  an  elitist  hunian  resource  davelopnent 
progranme,  since  its  starting  point  is  vd-th  higher  education 
technology  students. 

An  obvious  conclusion  is  that  GASAT  in  Europe,  WiTBC  and  the  SEFI 
Workliig  Group  cn  Vkxnen  in  Bngineering  need  to  epecifically  target 
infonnatian  and  guidance  at  the  woaen's  lobby  group  In  Brussels, 
v*ilch  Is  very  synpathetic  but  perhaps  not  well  informed. 

Reflections  on  the  OCtCIT  One  Qendar  Statistics 

Since  no  specific  research  has  been  carried  out  ooncemlng  gender 
issues  within  the  OOETT  Pnograrme,  any  attenpts  to  account  for  the 
gender  statistics  culled  from  the  CXMTT  One  stage  can  only  be 
speculative. 

At  first  slg^,  the  proporticn  of  Vfcmen  UETP  nanasrers,  at  38  per  cant 
seems  very  encouraging.  Iha  UETP  managers  play  In  tnar)y  ways  the  most 
Inportant  role  within  the  (XtCTT  Prograime,  since  they  are  generally 
funded  to  work  in  a  full  time  capacity  and  the  UE?n>s  are  the  main 
focal  points  for  OOeiT  developments.  However,  for  the  nxjst  part  the 
UETP  managers  are  funded  via  CXMETT  monies,  which  are  short  teim, 
often  a  year  at  a  tine.  As  a  result  many  poets  are  very  insecure, 
with  cne  or  two  year-  contracts,  potentially  renewable,  being  the 
nonn.  As  such  the  posts,  while  involving  very  Interesting, 
stljnulatlng  (if  donanling)  woxlc  are  lees  likely  to  attract  men 
relative  to  women,  who  are  more  often  having  to  accept  Ineecure  Jobs. 

The  figure  of  34  per  cent  of  student  work  placements  involving  wonen 
students  is  to  nv  mind  an  encouraging  outoone.  Even  taking  account  of 
tita  hi^^  nuifaers  of  wonen  business  studies  and  itwnagement  students 
In  European  unlvexsitiee,  most  of  when  are  eligible  to  take  OOGTT 
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plaoementB,  the  figure  of  34  per  cent  must  well  eocceed  the  prcportlon 
of  eUgible  wanea  studertts  In  EC  states,  the  reason  **iy  there  are 
none  women  students  ponopartlcnately  taking  up  woric  placements  In 
another  state  than  might  have  been  anticipated  may  well  lie  in  the 
language  area.  In  geneiral  reaeardi  has  oonaistently  indicated  t±iat 
women  technology  students  have  broader  c^iabiliUes  md  interests 
than  men  tedmology  students.  It  is  therefore  lUtely  that  wcren 
technology  students  have  greater  capabilities  to  epeak  a  foreign 
language,  if  not  well,  at  least  well  enoug(h  to  contanplata  working  in 
the  relevant  country.  Many  male  tadjiology  students  have  a  greater 
roticenoo  in  regard  to  foreign  languages. 

Ihe  relatively  strong  involvement  of  women  students  in  the  OCMErr 
Progranme  la  certainly  good  news,  both  for  the  wanen  and  for  their 
enployars,  many  of  v*icin  will  newer  have  had  a  wanen  working  as  a 
technologist  in  the  ocnpany  before.  The  enpowerment  and  confidence 
that  aocrxjes  to  wcinen  from  the  experience  of  working  in  an  enterprise 
in  another  EC  state  at  professional  level  is  of  course  very 
considerable,  not  to  menticn  the  growth  of  technical  skills  and 
language  eaipertlse. 

Ihe  20  per  cent  figure  for  women  on  OCfETT  funded  short  courses  is 
less  IJipreesive,  but  is  sUll  Interesting  since  there  is  nowhere  near 
that  nunber  of  women  professional  techrologlsts  at  vack  in  Europe.  It 
may  be  that  such  vonen  are  keen  to  take  up  training  «id  updatlr^ 
opportunities  in  the  effort  to  advance  themselves  in  oonjetition  with 
men.  Again,  tiiere  may  be  a  language  dimension  since  a  si^ficant 
proportion  of  short  course  attenders  seem  to  come  fron  outside  the 
oountriee  where  the  oourae  is  held. 

Qxtoome  of  the  Gendw:  Fli^inas 

Mwtever  ^  true  slgnlficanoe  of  these  gender  statistics,  they  have 
certainly  placed  the  spotlight  much  ntare  clearly  on  the  need  for 
crMfflT  to  raise  its  equal  opportunitiee  profile.  WTTBC  staff  have 
act«l  firstly  to   'caUn  the  ship'   about  the  si^ficanoe  of  the 
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statistics,  seoGnily  to  counter  the  paredictable  but  naive  attenpt  to 
blaroo  WITEC  for  ttie  'gender  problem'  in  a>EIT,  aixi  ttilrdly  to  use 
ti»  chanoe  to  gain  'lerverage'  to  get  'positive  action'  -tiilricii^  into 
ti»  OOdT  pixiaj.dBuiB  oDnoemlng  women. 

ihe  gains  to  date  can  be  counted  as:- 


(I)  A  clear  statement  oonoemlng  equal  cpporturiities  within 
the  CXMEIT  TWO  objectives  ^ 

(II)  Strong  enoourageraent  for  WITEC  to  become  a  source  of  both 
eoqpertise  to  all  the  other  UBIPs  cn  ger^Jer  issues  and  a 
'propaganda'  aim  of  CXMBTT  in  the  quest  far  gerxJer  equity 
in  the  OOETT  pncogramne. 

(ill)  A  much  nnr©  suoccesful  outcome  of  vaTEC's.  bid  fac  OOfEIT 
funding  for  1992-93,  with  ncnies  now  available  for  the 
first  tljue  for  distance  learning  development. 

(iv)  A  raised  aMarenees  in  Brussels  that  a  large  gat>  exists 
between  high  level  policies  oonoemlng  equal  oppcctunitiee 
in  the  Ctninlssion  and  the  Parliament,  and  the  actual 
aRitooch  to  funding  Initiatives  Oiicii  are  the  practical 
er*xxllinent  of  tiioae  policies,  an]  tt»  realities  of 
Brussels  for  field  workers  in  the  meniier  states.  WITBC 
staff  are  now  in  nuch  closer  dialogue  with  a  wtola  variety 
of  agencies  in  Brussels  and  associated  with  tlie  EC 
parliament  which  are  ooncemed  with  equal  ccportmltiee. 
It^ey  are  being  alerted  to  many  oaiplex  issues  relating  to 
wcmon  and  technology/enterprise  which  are  rest  well 
oonaidered  outside  'GK5AT'  type  r»twocks. 


Oonciusion 


WITBC  has  developed  extensive  'Guidelines  for  Action'  aijnad  at 
enployera,    higher    educaticn    institutiore    and    UBTPs  oonoamli^ 
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pxogressing  the  Involvement  of  women  In  technology,  theee  will 
I'.'jbtless  help  In  ttie  struggle  for  inprovenent.  However,  I  believe 
that  given  -ttie  current  recession  equal  opportunities  Issues  will  not 
be  given  tie  priority  which  is  needed  witt¥Xrt  more  enphaais  fran 
funding  agencies  such  as  CXMETT.  It  is  only  vtien  oomnitment  towards 
equal  oppccrtunltles  and  effectiveness  in  outcome  terms  are 
influencing  funding  decisions  that  most  higgler  education  institutions 
and  ocmpaniee  will  move  to  prlorltiae  'women  in  technology'  Issues. 
The  contracting  and  funding  power  now  being  held  by  tiie  CJanmlssion 
needs  to  be  used  to  much  better  effect  to  act  as  a  lever  for  rapid 
dvsnge.  It  la  not  enou^  to  generate  special  initiatives  far  wcxnen 
without  modifying  its  approach  to  equal  opportunities  for  the  main 
ftaidlng  progrannes.  Itie  WXTBC  UBTP  will  continue  to  wield  as  much 
influence  as  It  can  witMn  COfETl,  and  ElC  piograrnnes  moro  generally. 
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ACADKKXC  CASBBtS  OF  WOMXM  IM  UKRAIMI 


Ministry  of  roralgn  *f f»lr»  of  Dkralaa 


The  last  developments  in  UXraine,  radical  econoaic  and 
societal  transfonsations  it  is  going  through  have  placed  the 
Women's  question  in  a  new  historical  and  theoretical  context, 
it  has  virtually  co«e  anew  to  the  fore  of  public  awareness. 
Women  themselves  begin  to  pay  much  greater  attention  to  the 
questions,  defining  their  social  status,  looking  for  more 
active  role  in  science  and  education. 

Formally,  women  are  well  represented  in  the  staff  of 
institution  of  higher  education  and  science,  although  their 
professional  development  and  academic  careers  still  fall 
short  of  their  intellectual  potential.  This  persisting 
women's  lagging  behind  men  can  be  explained  by  the  effect  of 
a  set  of  factors:  1/  inertia  factors  of  universal  character; 
2/  social;  3/  economic;  4/  historical  and  political;  5/ 
demographic; 6/  religious;  7/  psychophysiological,  etc. 
Process  of  reforms  in  Ukraine  so  far  has  not  brought  auout 
significant  changes  in  women's  standing  in  higher  education 
and  science.  Moreover,  if  the  new  opportunities  has  turned 
out  to  be  mostly  token,  precarious  economic  situation 
seriously  impedes  women  careers  in  those  fields  and  adversely 
affects  their  position  in  society  at  large. 

Radical  transformations  in  the  former  Soviet  Union  affected 

practically  every  aspect  of  political,  social  and  econoaic 

life.  Thsy  called  for  reconsideration  of  a  nost  of  problems, 

which  were  more  often  than  not  viewed  rather  superfluously. 

One  of  the  most  important  of  them  is  the  role  of  women  in 

society. 

According  to  the  last  Census  /1989/,  women  in  UXraine  make  up 
27.8  mln.,  or  54  per  cent  of  the  whole  population. 
AS  compared  to  the  past,  women's  achievements  in  the  field  of 
education  and  research  are  obvious.  Women  considerably 
outnumber  men  in  the  category  of  specialists  with  university 
or  college  education,  employed  in  economy  -  they  make  up  61 
per    cent    of    those.     Presence    of    women     is  especially 
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conspicuous  among  economists,  teachers  /75  per  cent  of  their 
total  nuwber/,  physicians  /60  per  cent/,  researchers,  judges, 
engineers,  agricultural  specialists  /36-38  per  cent/.  Women 
make  up  about  40  per  cent  of  scientists.  Women  outnumber  men 
in  many  scientific  research  institutes  in  the  field  of 
hunanities  and  social  sciences. 

In  principle  it  can  be  stated  that  women  have  equal  rights 
with  men  as  far  as  access  to  higher  education  .  ^  concerned. 
However  after  graduation  situation  obviously  changes  for 
women:  their  academic  careers  appear  to  be  much  more  thorny, 
than  those  of  men.  It  looks  like  the  latter  can  count  on  the 
implicit  solidarity  of  the  pr' dominantly  male  establishment 
of  the  institutions  of  higher  education  and  research.  The 
fact  that  women  constitute  a  great  part  of  the  staff  in 
higher  school  and  scientific  research  institutes  can 
considered  an  important  achievement,  although  women  have,  as 
a  rule,  a  much  lower  degree  of  scientific  education. 
The  number  and  the  share  of  women  in  all  academic  positions 
in  Ukraine  is  about  36-38  per  cent.  Nowadays,  only  13  per 
cent  of  all  holders  of  Doctorate  degree,  and  26  per  cent  of 
all  holders  of  Philosophy  Doctor  degree  are  women. 
Women  postgraduates  represent  more  that  50  per  cent  of  all 
those  who  engage  in  research  and  want  to  take  the  first 
scientific  degree,  but  not  all  of  them  will  be  able  to  defend 
their  thesis  at  che  end  of  the  course.  Not  surprisingly,  the 
highest  proportion  of  lactures  without  scientific  degree 
/about  70  per  cent/  is  among  women.  One  of  the  common  trends 
for  all  the  institutions  is  the    small  number  of  women  among 
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full  professors  and  acadenicians  -  1  p«r  cent  only. 

About  70  per  cent  of  the  nenbers  of  Aduinistrative  boards  of 

the  institutions  of  higher  education  and  research  are  women, 

but  decision  -  making  position  are  occupied  only  12  per  cent 

of  them,  women  may  be  the  deans  of  departments,  chiefs  of 

chairs,  at  most,  prorectors  or  deputy  directors  but  they  very 

rarely  occupy  positions  on  the  top.   The  number  of  women 

directors  and  rectors  of  the  institutes  and  universities  in 

Ukraine  could  hardly  reach  1  per  cent  mark. 

Th«  last  figure  could  be  much  higher,  if  the  obstacles  in  the 

way  of   women   careers    in   science   and  education  would  be 

counterbalanced  by  affirmative  personnel  policy. 

Among    the    main    reasons    that    impede    progress    in  the 

improvement  of  socio-economic  position  of  women  in  Ukraine  as 

a  whole  and  their  academic  careers  as  such  are  the  following; 

1/  inertia  factors  of  universal  character  /hypnosis  of 
men's  superiority/; 

2/    social    /peculiarities   of    women's    life-cycle  and 
persisting  gender  divisions  of  social  roles/; 

3/  economic  /critical  stage  of  transition/; 

4/  historical  and  political  /historical  background  and 
the  latest  changes  in  the  country/; 

5/  demographic; 

6/  religious; 

7/  psychophysiological,  etc. 
A  women  is  devised  by  nature  to  be  the  weaker  sex,  while  a 
man  -the  stronger  one,  but  as  to  the  intellectual  abilities 
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it's  not  a  nature  that  has  secured  for  a  male  the  higher 
rungs   of   society,    but  sheer  prejudice.    According  to  the 
universal  stereotype  of  male  superiority,  a  man  is  considered 
to  be  the  chief  creator  of  material  wealth  and  a  master  of 
life.  Regretfully  it  is  a    male,  who  plays  the  vicious  role 
in  hampering  women  careers  both  directly,  in  the  way  it  was 
mentioned    above,    and    indirectly,    by   means    of  skeptical 
prejudiced    attitude    towards    women's    abilities,  obsolete 
stereotypes  in  the  determination  of  the  role  and  place  of 
women  in  society  and  science,   neglect     of  competence  and 
professionalism  of  woiren  scientists.  So  in  one  way  or  another 
the  men  have  formed  distorted  image  of  a  woman.  Furthermore 
women  themselves  to  some  extent  are  hypnotized  by  the  myth  of 
stronger   sex   superiority.   Only   few  women   /14   per  cent/, 
according  to  the  opinion  survey,    are   looking   forward  to 
occupy  higher  position,  at  their  places  of  work.  They  think 
that  this  is  the  men's  business  and  only  men  can  cope  with 
such  tasks. 

Massive  involvement  of  Ukrainian  women  in  production  should 
be  considered  as  an  objective  reality  of  today.  The  number  of 
women  among  workers  employees  is  about  10.6  mln.  or  52  per 
cent.  High  rate  of  women  employment  in  Ukraine,  however,  is 
not  secured  through  creation  of  appropriate  working  and 
living  conditions,  which  would  enable  them  to  combine  with 
performing  family  duties.  Ukrainian  woman  spends  on  the 
average  about  89  hours  per  week  for  work,  childbearing  and 
other    family    functions,    while    a    man    -    77    hours.  The 
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difficulty  lies  in  the  fact  that  men  and  women  still 
function  in  different  worlds  and  their  roles  in  family  and 
society  at  large  are  very  different. 

The  last  developments  in  Ukraine,  radical  economic  and 
societal  transformations  it  is  going  through  have  placed  the 
Women's  question  in  a  new  historical  and  theoretical  context, 
it  has  virtually  come  anew  to  the  fore  of  public  awareness. 
Women  themselves  began  to  pay  greater  attention  to  the 
questions,  defining  their  social  status,  looking  for  more 
active  role  in  science  and  politics. 

Responding  to  this  socio-psychological  phenomenon  Ukrainian 
Parliament  established  a  special  Parliamentary  Committee  on 
the  position  of  women,  protection  of  mothers,  children  and 
family.  New  women's  societies  emerged  /Union  of  Ukrainian 
Women,  Committee  of  Ukrainian  Women,  Club  of  Business  Women, 
"People's  Movement  -  Ukrainian  Women",  etc./.  Both  state,  and 
social  bodies  were  expected  to  foster  overcoming  the 
obstacles  which  hamper  participation  of  women  in  all  fields 
of  social  life,  science,  education,  politics,  etc. 
Unfortunately,  for  the  time  being,  these  expectations  fell 
short  of  realization. 

According  to  recent  opinion  survey  about  50  per  cent  of  women 
respondents  think  that  radical  reforms  have  brought  nothing 
for  theu  and  about  15  per  cent  think,  that  they  have  made  it 
even  worse. 

One  of  the  key-factors,  determining  position  of  women  in 
society   is  time  needed  for  proper     housekeeping.    Due  to 
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underdavelopment  of  service  sector  in  Ukraine,  efforts  made 
by  woaen  for  this  sake  can  be  tensed  as  excessive. 
Deterioration  of  economic  situation  has  had  obviously  adverse 
effect  on  the  position  of  wonen  in  society.  The  women,  taken 
into  consideration  their  special  role  in  the  faaily  as  the 
principle    hou8ehold-"»anagers",    bear    najor  consequences, 
resulting  froa  reductions  in  real  income  due  to  inflation, 
underemployaent     and     unenployaent .     Following  universal 
scenario,  Ukrainian  wonen  are  to  be  "l«st  hired  and  first 
fired",     in    the    period    of    economic    turmoil,    caused  by 
transition  to  market  economy.  Especially  disturbing  is  the 
fact,   that  quite  often  women  do  not  know  their  rights  and 
privileges,  because  of  the  lack  of  adequate  information,  or 
do  not  know  how  to  make  effective  use  of  them. 
So,    economic  difficulties   Ukraine    is    facing    now   at  the 
critical  stage    of  transition  greatly  influence  the  natural 
constraints  of  wonen  careers.  Difficulties  in  economic  growth 
have    created    new   obstacles    to   women's    participation  in 
various    fields   of   science   and  technology,    education  and 
development   and,    lastly,    to   their   progress   towards  real 
equality  with  men  -  seriously  undercutting  previous  advances. 
Women's  working  world  continues  to  differ  from  men's  in  the 
type  of  work,  the  pay,  the  status  and  the  pattern  of  entering 
and  leaving  the  work  force. 

A  very  special  question  is  the  impact  of  the  emergent 
Ukrainian  statehood  on  women  careers  in  science  and 
education.   Reorganization  of  the  whole  state  structure  in 
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accordance  with  the  tasks  and  objectives,  inherent  to  the 
sovereign  state,  generatehuge  denand  for  qualified  personnel. 
This  situation,  eventually  requires,  reshaping  and  expansion 
of  the  systen  of  education  and  scientific  research.  It  can  be 
assuaed,  that  under  the  circuviiatances  wonen  would  find  nore 
anple  and  pronising  opportunities  for  pursuing  their  academic 
careers.  In  the  neantine,  institutions  of  higher  education 
and  research  are  in  precarious  condition  due  to  fiscal  crisis 
and  general  economic  instability.  At  the  moment,  it  is  very 
difficult  to  predict  whether  factors  fostering  women  careers 
in  new,  independent  setting  would  outweigh  traditional 
impediments,  exacerbated  by  scarcity  of  financial  resources. 
Finally,  we  would  like  to  address  international  aspect  of  the 
problem  under  consideration.  Traditionally  women  have  had 
less  access  to  international  scientific  information  than  man 
in  this  country.  They  have  had  less  chances  to  participate  in 
international  scientific  information  than  nan  in  this 
country.  They  have  less  chances  to  participate  in 
international  scientific  meetings,  pursue  their  studies 
abroad  /especially  when  woman  is  married  and  have  children/. 
The  situation  has  been  even  worse  for  women-scientists  and 
educators,  residing  in  former  Union  of  Republics,  whose 
possibilities  were  much  more  limited  in  this  respect,  than 
for  those,  employed  by  "central"  institution. 
This  state  of  affairs  started  to  change  only  recently,  as 
women  scientists  of  Ukraine  have  a  chance  to  voice  their 
own     ideas     and     acquired     new     opportunities     for  the 

415 
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establishment  of  International  contacts.  These  contacts  on 
Women's  studies  are  in  a  very  early  stage  of  development  but 
they  do  function  and  quite  successfully.  Such  cooperation 
could  promote  working  out  a  new  approach  to  Women's  Studies 
in  countries  of  the  Coiunonwealth  of  Independent  States  and 
promote  more  active  participation  of  women  in  science  and 
education.  Importance  of  discussing  common  problems  and 
learning  from  each  other's  experience  seems  absolutely 
unquestionable  for  women  scientists. 

Thus  all  factors  mentioned  above  should  be  taken  into  account 
while  working  out  a  scientific  concept,  recommendations  and 
programme  for  solving  the  problems  facing  women  and  their 
academic  careers  as  such.  Radical  programmes  for  future 
action  by  governments  is  a  matter  of  principle. 
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aBMDBS  AMD  TBCENOLOOY  lODCATION  III  lOROSI 


Jan  H.  Raat 
TECHKON  Foundation 
Eindhoven,  the  Netherlands 


Technology  plays  an  essential  role  in  society.  Technology 
has  a  big  Impact  on  the  econoiay. 

Thus  there  Is  a  lot  of  Interest  for  technology  as  part  of 
general  education.  Questions  the  are:  what  Is  technolo- 
gy?, how  to  develop  a  ctirrlculua,  how  to  educate  techno- 
logy teachers.  The  position  of  (young)  woaen  in  technolo- 
gy and  the  education  of  technology  still  is  less  positive 
as  (young)  mens'  position. 

For  the  coning  years  we  should  concentrate  on  developing 
a  better  education  of  especially  technology  for  girls  and 
young  women.  ™  , 

Co-operation  in  R6D  in  the  field  of  'Gender  and  Technolo- 
gy education'  between  EC  countries  and  Middle  and  Eastern 
Europe  countries  with  the  help  of  EC  funds  is  possible. 


TECHNOLOGY  EDUCATION 

Not  so  long  ago  one  was  used  at  wor)cshops  and  at  confe- 
rences li)ce  this  GASAT-aeeting  to  have  proposals,  ideas, 
discussions 

on  'science  and  technology'.  Most  of  the  ti«e  then  went 
to  science  education. 

The  last  ten  years  there  is  a  growing  interest  to  spend 
ti»e  and  attention  especially  to  the  education  of  techno- 
logy. In  the  school  syste*  of  aany  countries  there  is  a 
growing  interest  in  technology  education. 

TECHNOLOGY  EDUCATION  AS  PART  OF  GENERAL  EDUCATION 
In  1983  Unesco  published  a  study  with  this  title 
'Technology  education  hb  part  of  GmnBrtil  Education. 
A  study  i>ased  on  a  survey  conducted  in  37  countries'. 


The  report  refers  to  earlier  UNESCO  pulications: 
'An  initiation  to  technology  and  to  the  world  of  work 
should  be  an  essential  component  of  general  education 
without  which  this  education  la  incomplete'  (first  sen- 
tence of  Paragraph  19  of  Part  IV  of  the  Unesco  Internati- 
onal Reconaendations;  1974). 
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This  definition  is  given  in  1978: 

'teohnioal  mni  vooational  aspects  of  general  education 

(initiation  technique  et  professionnalle  dans  I'enseigne- 
nent  g6niral) 

This  tera  refers  to  those  co»ponents  of  the  general  edu- 
cation curriculua  which  introduce  pupils  to  the  elements 
of  technology,  in  order  to  acquaint  them  with  the  role  of 
technology  in  contemporary  life  and  permit  them  to  deve- 
lop basic  practical  skills  in  the  manipulation  of  simple 
tools  and  materials.  This  element  of  general  education  is 
also  designed  for  information  and  guidance  purposes  for 
eventual  educational  and  occupational  choices,  but  it  is 
not  intended  to  prepare  young  people  for  a  specific  occu- 
pation. It  is  usually  offered  at  the  lower  secondary 
level,  or  may  continue  to  be  offered  throughout  secondary 
education'  (Terminology  of  technical  and  vocational  edu- 
cation, Unesco,  1978) . 


The  1983  study  based  on  a  survey  in  37  countries  shows 
that  objectives  of  introducing  technology  education  into 
general  education  curricula  are: 

'-to  prepare  the  student  for  making  useful  contributions 
to  hone,  school  and  community  life, 

-to  develop  in  students  a  sense  of  dignity  of  labour, 
-to  develop  in  students  a  sense  of  pride  in  achievement 
through  manual  work, 

-(...),  (...)'  (Technology  education  as  part  of  general 
education,  unesco,  1983,  p.  7) 

and  also: 

'major  aims  of  technology  education:  to  develop  in  all 
students  a  general  understanding  and  appreciation  of  and 
sympathy  for  scientific  and  technological  development;  to 
enable  all  students  to  become  involved  in  at  least  some 
parts  of  the  technological  design  process'  (o.c,  p.  8). 
That  part  of  the  publication  ends  with: 

'each  person  should  be  trained  to  make  a  useful  contribu- 
tion to  society  and  to  the  economy'  (o.c.  p.  10)  . 


TEN  YEARS  LATER 

Now,  ten  years  after  the  cited  Unesco  publication  on 
'Technology  aspart  of  general  education'  there  still  is 
an  ongoing  discussion  to  have  technology  also  as  an  ele- 
ment of  general  education.  Just  to  mention  only  one  exam- 
ple: in  the  Netherlands  this  summer  the  parliament  took 
the  decision  to  have  technology  education  as  part  of 
general  education  for  all  12  to  15  year  olds. 
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In  all  countries  technology  has  an  important  place  in 
vocational  education.  Think  of  schools  with  programs  and 
curricula  in  th«  field  of  electrotechnology,  constructi- 
on, chemico-technology  etcetera.  All  countries  have  uni- 
versities and  schools  on  several  levels  for  engineers  and 
for  technicians. 

This  paper  'Gender  and  technology  education  in  Europe' 
deals  with  the  education  of  technology  as  part  of  general 
education . 

Technology  plays  an  essential  role  in  society;  this  role 
even  is  bigger  than  only  ten  years  ago. 

Thus   the   interest  of   having  for  technology   a   place  in 
education,  in  general  education,  also  even  is  bigger. 
There  still  are  discussions  on  the  issue 
-what  is  technology? 

-what  do  you  mean  by  technology  as  part  of  general  educa- 
tion? 

and  on  questions  liXe 

-the  curriculum  development, 

-the  investment  of  money, 

-the  education  of  technology  teachers. 

A  lot  of  time  and  attention  have  been  spent  to  the  ques- 
tion 'has  technology  to  be  a  subject  on  its  own  like 
math,  like  physics,  like  . . . ,  or  can  it  be  integrated  in 
e.g.  the  natural  sciences.  In  this  context  one  can  obser- 
ve that  a  discussion  like  this  deals  with  the  lower  part 
of  secondary  education,  the  education  of  about  12  to  15 
year  olds,  and  is  spreading  to  the  6  to  12  year  old  pu- 
pils. 

Which  arguments  mostly  are  used  when  people  ask  attention 
for  'general'  technology? 
This  is  the  answer: 

-technology  plays  an  essential  role  in  society, 
-in  this  one  cannot  afford  to  be  technological  illitera- 
te. 
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-there  is  a  still  growing  need  for  technicians  and  engi- 
neers, 

-a  nodern  society/deaocracy  needs  technologically  infor- 
■ed  citizens. 

More  pupils  and  students  should  be  influenced  to  aake  a 
choice  in  the  field  of  technology. 

AN  INTERNATIONAL  MOVEMENT  IN  THE  DEVELOPMENT  OF  TECHNOLO- 
GY EDUCATION 

One  can  observe  an  international  noveaent  in  the  develop- 

■ent  of  the  education  of  technology. 

Why? 

The  technological  developments  of  the  last  decades  have 
changed  the  personal  and  the  societal  lifes  of  all  of  us. 
These  developaents  are  going  on  and  on. 

The  technological  developments  also  have  played  and  still 
are  playing  a  big  role  also  in  the  political 
developments . 

Technology  has  a  big  impact  on  the  economy. 
So  from  many  sides  there  are  influences  to  have  technolo- 
gy as  an  element  of  education. 

This  movement   is   not   just   something  of   one   or  another 

country;  this  strong  development  of  technology  education 

has  an  international  character. 

Questions,  as  mentioned  before,  like 

-what  is  technology? 

-the  curriculum  development, 

-the  education  of  technology  teachers, 

are  the  same  questions  in  many  countries. 

So,  as  one  can  see,  there  is  an  enormous  growth,  if  not 
an  explosion,  of  international  meetings  to  discuss  tech- 
nology education. 

THE  GENDER  ASPECT  IN  TECHNOLOGY  EDUCATION 

The  position  of    (young)    women   in  technology  and   in  the 

education  of  technology  still  is  less  positive  as  (young) 
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mena'  podltlon. 

As  for  working  in  the  field  of  technology: 

-less  women  than  nen  work  in  this  field, 

-the  average  salary  of  women  is  less  than  mens'  salary. 

As  for  the  education  of  technology: 

-the  average  attitude  of  female  pupils  and  students  to- 
wards technology  is  less  positive  than  boys'  attitude; 
girls  and  young  women  have  a  weaker  idea  of  what  techno- 
logy is, 

they  don't  like  technology  as  much  as  boys  and  young  men 
do,  they  don't  think  technology  is  of  interest  as  much  as 
boys  and  young  men  do. 

Now  suppose  that  by  some  reason  girls  like  more  than  boys 
to  play  flute,  that  girls  better  can  play  flute  than  boys 
do;  and  that  boys  by  some  reason  are  better  violin  play- 
ers. It  should  be  interesting  to  observe  it.  But  it 
should  not  have  such  big  social  consequences. 
It  is  another  situation  when  one  looks  at  differences  in 
the  interest  in  and  the  attitude  towards  technology.  For 
diploaas  with  more  or  less  (high)  technology  in  it  at  the 
end  of  the  school  career  in  general  have  big  consequences 
in  finding  good  and  promising  jobs.  In  the  Netherlands 
e.g.  there  are  big  differences  in  unemployement  half  a 
year  after  leaving  school  with  a  diploma  between  those 
who  have  got  a  technological  schooling  and  those  who  have 
not. 

INTERNATIONAL  CO-OPERATION  IN  DEVELOPING  BETTER  EDUCATION 
OF  TECHNOLOGy  FOR  YOUNG  WOMEN 

The  series  of  international  GASAT  conferences  since  1981 
has  contributed  to  the  development  of  better  science  and 
technology  education  for  girls  and  (young)  women. 
For  the  coming  years  we  should  concentrate  on  developing 
a  better  education  of  especially  technology  for  girls  and 
young  women. 

Do  we  know  how  to  orga  Ize  such  a  better  technology  edu 

/  O  < 
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cation? 
Ves  and  no. 

Wo  know  some  of  the  reasons  of  the  weak  position  of  girls 
and  young  women  in  tschnology  education: 
-technology  still  has  a  nale  inage, 

-parents    and   pesrs   still   don't   expect   girls    and  young 

women  to  go  into  technology, 

-teachers  still  don't  see  there  is  a  problen, 

-employers  still  don't  expect  (young)  women  to  be  as  suc- 

cess-ful  as  (young)  men  in  technology. 

We  know  some  of  the  solutions: 

-to  make  parents,  teachers,  pupils  and  students  themsel- 
ves, e;nployers  aware  there  still  is  a  problem, 
-to  operate  in  a  wide  field  of  actions:  cxirriculuja  deve- 
lopment,      teacher      training,       information,  'frappez 
tou jours' . 

But  we  have  to  develop  better  and  Bore  successful  ways. 
International  co-operation  can  be  a  big  help. 

INTKRNATIONAL  CO-OPERATION  IN  A  CHANGING  EUROPE 
When  one  thinks  of  international  co-operation  in  a  chan- 
ging Europe  one  can  have  two  developments  in  mind: 
-the  fast  growing  development  of  the  European  Community 


-the  also  fast  growing  co-operation  of  the  EC  with  other 
European  countries;  with  the  Nordic  countries,  with  Swit- 
zerland, but  also  with  countries  in  Middle  and  Eastern 
Europe. 


For  rather  some  years  already  the  EC,  with  Brussels  as 
central  administration,  places  several  kinds  of  funds  at 
the  disposal  of  universities  and  institutions  for  higher 
educaton,  and  of  students  to  exchange  ideas,  for  mutual 
visits  for  some  days,  weeks,  months. 

The  last  years  the  EC  also  administers  several  kinds  of 
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funds    for   mutual   co-operation   between   EC-countries  and 
countries  of  Middle  and  Eastern  Europe. 

Being  involved  in  a  so-called  TEMPUS  project  (in  the 
field  of  nodernizing  the  physics  curriculum  in  first 
years  of  universities  and  last  years  of  pre-university 
schools,  with  participants  of  the  Netherlands,  Germany, 
Poland,  Czechoslovakya,  Hungary)  I  experience  how  helpful 
such  a  co-operation  is  for  all  participants,  how  impor- 
tant also  for  students,  growing  up  in  this  fast  changing 
continent  with  such  a  long  history. 

What  I  like  to  plead  for  i'J  to  look  at  the  possibilities 
that  now  are  present  to  scart  projects  to  proBOte  a  bet- 
ter technology  education  for  girls  and  young  women  with 
EC  funds;  projects  to  exchange  outcomes  of  research  and 
development  in  the  topic  'Gender  and  technology  educati- 
on' . 

WHAT  POSSIBILITIES  ARE  PRESENT  WITH  EC-FUNDS? 

When  one   looks  at  possibilities  with  EC  funds,    one  can 

look  at  two  ways: 

-those  possible  forms  of  co-operation  within  EC 
countries.  These  possibilities  do  exist  already  a  number 
of  years.  There  are  several  kinds  of  funds; 
-those  possible  forms  of  co-operation  between  EC  coun- 
tries and  Middle  and  Eastern  Europe  countries. 
Here  I  am  looking  at  the  last:  forms  of  co-operation  be- 
tween EC  countries  and  Middle  and  Eastern  Europe  coun- 
tries. 

Co-operation  between  EC  countries  and  Middle  and  Eastern 
Europe  countries  with  the  help  of  EC  funds  last  years  is 
possible.  There  are  several  kinds  of  funds,  and  so  of 
projects. 


What  is  necessary  to  set  up  such  a  co-operation  is  the 

423 
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investaent  of  a  certain  tiae,  knowing  one  is  not  sure  if 
that  investaent  really  will  be  succesful.  (But  this  is 
nonial  when  wrting  proposals  likes  these!) 

What  one  also  has  to  be  aware  of  is  to  read  procedures 
etcetera  carefrlly.  There  are  possibilities,  and  there  is 
rather  a  lot  of  these,  but  there  even  are  Bore 
applicants. 

It  has  no  sense  to  invest  time  without  being  careful  in 
what  possibilities  are,  and  what  the  procedures  are. 

Here  I  like  to  aention  just  two  new  activities  of  the 
Prograaae  Human  Capital  and  Mobility. 

The  description  of  these  two  examples  is  given  on  basis 
of  information  of  July  1992.. 

The  data  are  taken  from  an  information  package  on 
'Human  capital  and  Mobility  1992  -  1994', 

published  by  the  Commission  of  the  European  Communities, 
Directorate  General  xil  Science,  Research  and  Develop- 
ment. 

In  the  Programme  Human  Capitj.1  and  Mobility  four  activi- 
ties will  be  carried  out: 

1.    fellowships,    2.    networks,    3.    large-scale  facilities, 
4 .  Euroconf erences . 

in  the  following  I  cite  parts  of  the  information  package, 
especially    dealing    with    the    activities    'networks'  and 
' Euroconferences' . 
On  networks: 

'The  development  of  research  networks  linking  several 
teams  or  laboratories  with  complementary  capacity  will  be 
pursued  with  a  view  to  the  achievement  of  the  objectives 
of  the  Community's  research  and  technological  development 
policy,  consolidating  and  complementing  the  structuring 
effects  Of  thematic  programmes,  especially  in  emerging 
areas  when  the  novelty  or  cowplexity  of  a  research  area 
so  requires.  (...) 
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As  a  general  rule,  scientific  and  technical  cooperation 
networks  should  consist  of  at  least  five  laboratories  or 
teams  in  at  least  three  Coaaunity  countries.  These  net- 
works will  undertake  joint  research  and  development  in 
one  or  more  research  areas. 
On  Euroconf erences : 

'The  development  of  a  systea  of  rsd  Euroconferences  will 
strengthen  the  cohesion  of  the  Coanunity  by  allowing 
young  researchers  to  have  contact  with  and  benefit  font  a 
high  level  of  erpertise  in  a  particular  science  and  tech- 
nology domain,  through  active  participation  La  signifi- 
cant high-level  Meetings. (...) 

organizers  of  Euroconferences  «ay  be  scientific  organiza- 
tions, scientific  associations  or  learned  societies.' 

ACTIVITIES  IN  RSD  OF     "GEKDER  AND  TECHNOLOGY  EDUCATION" 
in  all  countries  there   (still)    is  u  need  o.    ^to  in  the 
field  of  "Gender  and  Technology  education". 
International  cooperation  can  be  of  benefit. 
EC  funds  can  help  to  have  aore  international  cooperation 
in  the  RtD  of  "Gender  and  Technology  iiducation". 
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HOUSE  OF  THE  FUTURE 
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Section  Women  and  Technology 
Delft  University  of  Technology 
The  Netherlands 


Zntroduction  . 
The  Dutch  house  of  the  future  can  be  regarded  as  a  place  were 
new  technologies  in  forms  of  materials  and  products  are 
exposed  to  a  larger  public.  Nevertheless  the  house  is 
presented  as  a  kind  of  museum  in  which  future  life  can  be 
•xp«rienc«d.    A    special    ticket    admits    to    this  unique 

experience .  ,        ^ .    ^    ^    ^  j  x 

This  house  of  the  future  is  a  tempting  object  of  study  for 
feminists  who  have  studied  the  relations  between 
technological  and  social  developments  .  After  all,  the  house 
is  more  then  a  host  of  new  products  and  materials  in  a 
designed  context.  At  the  i  'jne  time  it  is  a  location  where 
visions  about  how  people  are,  how  they  (ought  to)  live  and 
behave  in  the  future,  are  produced.  ,  ^  ,  .  ,  ^  . 
in  much  feminist  research  technological  development  is 
conisidered  a  process  that  results  in  products  which 
inevitably  effect  (future)  life  of  men  and  women.  Women 
appear  as  relatively  powerless  victims  of  the  introduction  of 
technology  in  society:  until  now  they  seem  to  lack  the  power- 
to  make  sure  that  the  positions  of  men  and  women  are  equal 
(or  at  least  less  unequal)  in  the  future. 

in  my  opinion  the'  development  of  technologies  is  a  never 
ending  process.  Technologies  are  part  of  an  ever  changing 
society.  As  a  consequence  the  products  and  their  impacts  are 
permanently  made  and  remade.  Presuppositions  about  life  and 
behaviour  of  future  users  which  are  built  in  products  and  in 
the  stories  about  the  way  they  should  be  used,  are 
permanently  confronted  with  the  way  people  actually  (want  to) 
live  and  behave .  The  outconeB  of  these  confrontations  cannot 
be  predicted  beforehand.  Although  it  is  often  neglected,  men 
and  women  (can)  play  a  significant  role  in  determining  the 
effects  of  technological  products  on  society. 
I  shall  describe  the  Dutch  House  of  the  Future  as  one  of  the 
locations  where  confrontations  between  the  presuppositions 
built  in  technologies  and  their  stories,  and  the  opinions  and 
actual  behaviour  of  people  who  ore  supposed  to  be  future 
users  take  place.  ,       •  >. 

My  experiences  as  a  visitor  will  illustrate  that  the  visitors 
opinions  and  behaviour  are  considered  important. 
The  power  of  the  supposed  users,  their  and  other  stories 
should  also  be  considered  important  by  those  who  want  to 
contribute  to  changes  in  the  way  technological  developments 
effect  society. 


An  extended  laboratory 

I  consider  the  house  of  the  future  as  more  than  just  a  museum 
where  visitors  can  see  the  way  houses  in  the  future  might 
look  like.  It  is  at  the  same  time  a  place  where  stories  about 
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future  life  and  future  people  are  made  and  renade. 
On  this  location  a  confrontation  between  the  presuppoBitions 
about  future  users,  their  needs  and  behaviour  and  a  group  of 
visitors  takes  place.  In  this  respect  the  house  is  an 
extended  industrial  laboratory  where  important  experiments 
occur.  Objects  of  experiments  are  visitors  but  also  the 
products  in  the  house. 

Of  course  the  opinions  of  those  who  were  involved  in 
developing  the  house  of  the  future  are  prominently  present  in 
(among  other  things)  forms  of  products.  Tet,  although  they 
may  not  be  aware  of  it,  the  visitors  play  an  important  role 
in  these  experiments. 

Dereloplng  tachnology  is  «  social  activity 

It  is  almost  impossible  for  visitors  or  researchers  to  grasp 
every  participators'/  developers'  idea  about  people  and  life 
in  the  future.  Some  funding  companies  for  example  may  have 
had  clear  visions  of  this  house  as  a  marketing  spot,  a  place 
to  present  their  products  as  things  people  are  in  need  for, 
hoping  to  find  an  outlet.  Perhaps  others  used  this  project 
merely  to  establish  or  confirm  the  idea  that  their  ccanpanies 
belong  to  a  select  group  of  '  i'uture  creators ' ,  whatever  that 
future  may  be.  It  also  cannot  be  excluded  that  some  of  those 
who  were  involved  did  their  jobc  without  having  the  slightest 
notion  of  the  way  in  which  their  contributions  might  effect 
life  in  the  future. 

Whatever  the  opinions  and  motives  to  participate  in  this 
project  may  have  been,  every  contributor  has  had  in  his  or 
her  mind  ideas  concerning  the  way  people  live,  behave  and 
make  use  of  their  products  in  the  future.  The  process  of 
developing,  designing  and  producing  materials  and  products 
for  the  house  of  the  future  can  therefore  be  characterized  as 
technical  and  social  at  the  same  time. 

Ideas  of  how  people  (ought  to)  live  and  behave  in  the  future 
and  of  what  is  important  and  what  isn't  are  developed  during 
this  process.  These  ideas  are  (partially)  built  in  products 
and  are  a  fundamental  part  of  the  house  of  the  future. 
Whether  or  not  and  especially  how  this  house  of  the  future 
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and  the  social  ideas  it  embodies  shall  have  effects  on  future 
life  and  behaviour,  depends  largely  on  the  extent  to  which 
people  share  or  accept  the  underlying  social  assumptions, 
i.e.  (are  willing  to)  buy  and  use  the  products  as  they  are 
supposed  to. 

Motivating  yi»itor»  to  Imcom  futur*  p«opl« 

During  a  visit  to  the  house  of  the  future  visitors  can  be 
convinced  of  the  need  to  change  their  opinions,  needs,  life- 
styles and  behaviour  in  order  to  become  'the  people  of  the 
future' .  The  confrontation  between  the  visitors'  conceptions 
about  the  future  and  the  ideas  concerning  the  future  that  are 
built  in  the  house,   is  well  prepared.  Everything  possible 
seems  to  be  done  to  make  visitors  believe  that  they  would 
want    to    live    in    this    house,    with    these    products,  not 
regarding   the   way   they   actually    live   and   the  (limited) 
possibilities  they  have.  A  problem  is  that  the  visitors  are 
probably  not  a  homogeneous  group  at  all.  They  can  be  very 
young  (and  accompanied  by  their  parents)   in  middle  age  or 
old,  male  and  female,  scholars,  friends  or  families.  They  may 
be  very  well  educated  or  unskilled/  not  at  all.   They  are 
housekeepers,    administrators,    secretaries,    architects  or 
managers    or    jobless.    They    come    from    all    parts    of  the 
Netherlands,  but  the  house  of  the  future  is  also  visited  by 
foreigners . 

They  certainly  come  to  the  house  for  very  different  and 
probably  sometimes  contradictory  reasons. 

Some  people  come  as  experts  in  materials  and  products  used  in 
the  house,  others  just  want  to  have  a  nice  day  with  their 
family  while  visiting  an  attraction. 

Finally,  the  visitors,  their  knowledge  and  expectations 
change  through  the  years.  What  they  recognize  as  futuristic 
will  differ  as  time  goes  by. 

What  efforts  are  made  to  create  future  users? 


Video  power 

The  mere  existence  of  the  house  and  the  fact  that  people  can 
walk  through,  see  and  touch  The  House  of  the  Future  for  a 
while,    may  already  motivate  people  to   change   and  become 
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'future  people' .  But  much  more  is  done  to  stimulate  people  to 
think  and  behave  as  they  are  supposed  to. 

Before  entering  the  house  of  the  future  people  are  guided 
through  an  attraction  park  to  the  house.  Waiting  on  a  small 
bridge  that  leads  to  the  entrance  they  hear  a  short  story 
about  the  house  voiced  by  loudspeakers. 

After  a  while  they  can  enter  a  room  that  appears  to  be  not 
the  house  but  a  videoroom.  In  this  room  the  visitors  are 
without  guidance.  Suddenly  the  curtains  fall  and  a  screen 
rises.  Soon  after  that  a  video  is  shown  in  which  several 
elements  of  the  house  of  the  future  are  introduced  as 
'innovative',  'miraculous'  and  'futuristic'.  One  of  the  key 
messages  is  that  the  house  is  very  comfortable  to  live  and 
work  in.  Besides  that  everything  one  might  want  to  do  can  be 
done  efficiently  in  this  house:  the  house  is  time-  and  in  the 
(very)  long  run  money-saving.  The  prices  of  the  house  and  the 
products  it  contains  are  not  mentioned.  Money  seems  not 
important  at  all.  Last  but  not  least:  the  house  is  presented 
as  a  cosy  home  where  fantastic  birthday-parties  can  take 
place. 

Then  all  at  once,  the  curtains  rise  and  a  guide  enters  the 
room.  By  that  time  visitors  are  prepared  to  enter  a  'new 
world'  filled  with  miracles  and  promises.  They  are  told  again 
and  again  that  the  house  they  are  going  to  visit  is  extremely 
'new',  'high-tech'  and  'futuristic'.  As  a  consequence  it  may 
seem  almost  impossible  for  visitors  to  enter  the  house  with 
their  daily  life,  opinions  and  behaviour  strong  in  mind.  They 
are  (tlthough  not  straigthforwardly)  asked  to  neglect  the 
present  and  to  experience  this  house  as  if  they  are  already 
future  people. 

Visiting  the  future 

The  guide  accoiapanies  the  visitors  to  a  huge  building  that  is 
to  be  entered  (again)  by  a  kind  of  bridge.  This  appears  to  be 
The  House  people  have  come  for.  In  an  almost  empty  corridor 
the  guide  tells  his/her  first  story  in  which  safety  is  the 
key  word.  One  of  the  walls  appear  to  contain  a  panel  with 
lots  of  switches  and  slides.  It  turns  out  to  be  the  central 
information   unit   and   is   called  Ralph.    Ralph  registrates 


9pibutions  GASAT         page^42^'       The  Netherlands  1992 


ERIC 


whether  anyone  is  in  the  house,  who  it  is,  where  he  or  she  is 
at  any  moment.  Ralph  recognizes  householdmembers  and 
relatives  by  reading  their  identity  cards.  As  a  consequence 
he  knows  when  unwanted  visitors  (burglars  and  others)  are 
inside.  He  is  aware  which  equipment  is  turned  on  and  off. 
Ralph  registrates  open  fire  ijamediately  and  warns  the  police 
and  firemen  if  necessary.  Ralph  knows  everything  that  is 
going  on  in  the  house.  He  is  a  personal  guard,  and  private 
detective  with  characteristics  of  a  gods  invisible  but  always 
present . 

The  guide,  whose  movements,  explanations  and  time  turn  out  to 
be  strictly  controlled  by  Ralph,  stresses  the  safety  of  this 
house.  Daily  life  of  the  visitors  enters  the  story  as  a  world 
filled  with  burglars  dangers  and  unpredictable  events. 
This  house,  with  Ralph,   represents  the  opposite:   it  is  a 
private  world  in  which  safety  is  guaranteed. 
Then  the  house  is  shown  room  by  room.  It  appears  to  consist 
of  a  huge  living,  an  open  kitchen  and  on  the  first  floors  a 
bath,  two  bedrocwis  (one  for  two  persons  and  a  smaller  one  for 
one  person),  a  reading-corner  and  threes  work-units.  Apart 
from  the  kitchen,  every  location  where  activities  take  place 
is  marked  by  design:  they  have  the  shape  of  an  island. 
Whether  or  not  the  unusual  design  impresses  the  visitors,  it 
is  only  slightly  mentioned.  During  the  visit  the  guide  often 
refers  to  the  pictures  visitors  saw  in  the  video-room.  This 
seems  to  be  done  to  illustrate  the  function  of  the  equipwent 
when  the  time  is  too  short  to  demonstrate  everything.  Central 
in  the  guide's  stories  is  the  presence,  function  and  comfort 
of  in  most  cases  electronic  equipment. 

The  living  for  example  is  dominated  by  television.  The  island 
is  surrounded  by  televisions.  Four  screens  inanediately 
attract  the  visitors  attention.  Besides  that  the  living  is 
filled  with  modern  furniture  and  well  designed  music-devices. 
The  guide  tells  the  audience  that  it  is  possible  to  watch 
four  television  programmes  at  the  very  same  time.  Future 
people  are  liberated  from  arguments  about  which  channel  to 
choose  I  Besides  that,  there  is  plenty  room  to  sit  or  walk 
around  for  everyone  who  wants  to  do  something  else. 
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There  are  for  example  music-devices  which  offer  the  highest 
quality,  something  consumers  have  always  dreamt  of. 

After  demonstrating  several  products  the  guide  starts  walking 
to  the  kitchen.  This  room  is  small  and  compact.  It  contains 
all  that  is  necessary  and  even  'bidden'  refrigerators  and  a 
computer  that  can  among  other  things  be  used  as  a  cookery 
book.  Technological  developments  made  it  possible  and  are 
used  to  miniaturize  the  kitchen  in  an  astonishing  way. 
Safety,  comfort  and  efficiency  are  the  key  words  in  the 
kitchen  story.  Preparing  meals  in  this  unit  saves  time  and 
energy.  It  is  suggested  that  this  means  fchat  it  is  a  pleasure 
as  well. 

The  bedrooms  are  the  next  rooms  to  be  visited.  There  are 
beds,  televisions  and  wardrobes,  but  they  are  mainly  empty. 
The  single  bedroom  also  contains  a  desk  with  a  music-device 
and  a  computer.  There  are  some  toys  (cars)  on  the  floor. 
During  a  short  story  it  becomes  clear  that  the  inhabitants  of 
this  future  house  are  a  couple  and  their  son.  In  their 
bedrooms  they  watch  television,  listen  to  music  or  are 
asleep.  If  the  boy's  music  is  not  appreciated  by  his  parents, 
they  can  turn  it  off  by  pressing  a  button.  Their  rest  is 
guaranteed. 

The  work-unit,  containing  three  desks  with  built-in 
computers,  affords  the  couple  to  work  while  they  are  at  home. 
They  can  contact  their  offices  and  collegues  by  computer  and 
are  liberated  from  travelling  in  mornings  and  evenings. 
Of  course  this  implies  a  decrease  of  air  pollution  and  more 
comfort  for  those  who  are  now  used  to  go  to  their  offices  at 
peak  hour*. 

The  guide  only  points  at  the  reading-island.  There  are 
several  book-gbelves,  two  chairs  and  a  small  table  and 
obviously  there  is  no  need  to  spent  words  on  this  unit. 

Afterwards  there  is  (again  limited)  time  for  visitors  to  have 
a  closer  look  at,  use  or  play  with  what  is  exposed.  During 
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this  period  the  guide  has  left  the  building. 
Yet  the  visitors  are  not  alone.  They  are  surrounded  by  the 
words,  sounds  and  pictures  they  met  before.  They  are  also  not 
alone  because  everything  can  be  monitored. 

Confrontations  and  conflict* 

Although  the  visitors  are  waylayed  with  information  in  forms 
of  pictures,  product*  and  stories  they  are  never  asked  to 
comment  on  what  they  see,  hear  and  experience.  WordB  like 
•extraordinary',    'futuristic',    'new'    and    'high-tech',  all 
defined  as  the  opposite  of  what  is  common  in  the  present, 
attach  their  minds.  The  message  seems  to  be  that  they  ere 
experiencing  the  futur*  although  the  future  is  not  (/never) 
there.  This  hae  nothing  in  common  with  daily  life. 
However,  although  the  visit  seeros  strictly  controlled,  the 
visitors'  behaviour  may  differ  from  what  is  expected.  They 
can  express  other  neede  or  make  clear  that  they  would  not 
prefer  to,    or  be  able  to   live  in  this   future.   At  these 
noments  the  conf rontatiou  between  the  presuppositions  about 
future  users  and  the  visitors  becomes  perceptible. 
During  my  visit  somoona  noticed  as  soon  as  she  entered  the 
house  that  the  corridor  was  a  strange  place  to  put  a  washing- 
machine   in.    This  was  followed  by  the  question  where  the 
clothes-lines  were  or  perhaps  another  machine  to  dry  the  wet 
clothes.  The  guide  had  no  answer  to  this,  exept  that  there 
was   another   room   in   the  third  floor  which   could   not  be 
visited,  where  probably  clothes-lines  were.  Immediately  the 
guide  switched  to  another  subject. 

Some  visitors  stated  that  they  disliked  the  furniture.  The 
guide  responded  that  peoples'  preferences  differ,  but  that 
this  furniture  was  designed  by  a  famous  designer,  who  works 
with  the  newest  materials  and  forms.  A  hidden  message  in  this 
may  be  that  the  furniture  is  futuristic  in  the  sen.e  of 
different  from  what  is  usual  and  as  a  consequence  it  takes 
time  for  people  to  see  and  recognize  its  qualities. 
Several  visitors  showed  their  disapproval  in  the  kitchen. 
There  were  complaints  about  the  fact  that  small  people  were 
not  able  to  reach  the  cupboards  and  that  preparing  meals  in 
this  kitchen  with  more  than  one  person  was  impooBibla  which 
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ment  a  reduction  of  the  eocial  activitiee  that  can  take  place 
In  this  unit.  The  safety  and  comfortablllty  of  the  kitchen 
was  questioned  thoroughly.  The  guide  avoided  again  any 
argument  and  told  a  story  about  the  safety  of  the  stove  and 
the  Ingenuity  of  the  design.  It  might  not  be  the  best  for 
everyone,  but  revolutionary  it  wasl 

This  game  between  the  guide  and  the  visitors  took  place 
several  times.  At  the  end  a  majority  of  visitors  was  annoyed 
when  critical  remarks  were  made  and  assisted  the  guide  with 
their  interruptions. 

During  the  time  people  could  have  a  closer  look  at  the  house 
without  guidance  several  visitors  questioned  the  quality  of 
the  house  for  a  longer  while.  Only  a  few  visitors  started 
'playing'  with  the  computers  or  other  products.  As  soon  as 
the  guide  had  left  the  building,  the  present,  that  is  the 
visitors'  daily  life  returned  into  this  future  house.  In  this 
respect  the  visitors  resisted  the  pressure  to  think  and 
behave  as  if  they  already  were  future  people.  They  concluded 
that  this  house  was  in  many  respects  not  as  miraculous  or 
revolutionary  as  the  guide  had  told  and  the  video  had  shown. 
The  messages  were  only  partially  accepted.  It  was  for  example 
Impossible  to  think  of  the  house  as  a  home  for  someone  who 
prefers  to  live  on  his/her  own,  or  for  people  who  would  like 
to  share  their  house  with  other  families/  adults.  The 
developers  failed  to  recognize  the  very  different  ways  people 
live.  They  also  failed  to  acknowledge  the  need  for  other 
products  for  instance  a  device  to  clean  the  house  without 
hard  efforts.  The  smallness  of  the  kitchen  and  the  fact  that 
tba  washing  machine  was  put  in  an  empty  corridor  far  from  any 
clothes-line  was  viewed  as  evidence  for  the  unfamiliarity 
with  daily  life  of  the  people  who  were  involved  in  the 
development  of  this  hov  e. 

Does  It  aatt*r7 

The  guide's  reaction  makes  it  seem  as  if  the  critical  remarks 
from  the  visitors  are  not  appreciated  and  are  considered  of 
no  importance.  But  if  a  majority  of  visitors  neglects  a 
product  or  makes  clear  that  a  product  is  regarded  to  b«  of  no 
use,  there  is  a  chance  that  the  presupposed  future  users  will 
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never  exist.  At  least  several  visitors  I  observed  were  not 
eager  to  become  future  people. 

There  is  some  evidence  that  the  visitors'  opinions  count.  As 
a  matter  of  fact,  the  house  continuously  changes.  Every  year 
the  colours  are  changed,  new  furniture  is  carried  inside  and 
new  products  are  put  in  the  house.  Along  with  these  changes, 
new  stories  enter  the  house  of  the  future.  Even  the  future 
can  get  old  and  has  to  change  at  the  same  pace  as  the 
present.  Futuristic  products  can  lose  their  futuristic 
quality  through  the  years  and  have  to  be  updated  or  replaced 
by  others. 

Recently  solar-panels  are  installed  and  efforts  are  made  to 
built  a  system  to  heat  the  water  with  solar  energy.  In  the 
stories  the  word  environment  appears  as  something  to  take 
care  of.  It  cannot  be  excluded  that  the  fact  that  discussions 
about  the  waste  of  energy  and  pollution  of  the  environment 
are  part  of  everyone's  daily  life,  may  have  contributed  to 
this  development.  Other  hot  topics  in  society  may  contribute 
to  the  development  of  alternative  products  and  a  new  design 
of  the  future.  Creating  hot  topics  and  the  spreading  of  new 
stories  about  present  and  future  may  be  essential  also  for 
feminist  approaches  to  enter  (the  house  of)  the  future. 
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A  HOUSE  TO  LIVE  IN  ? 

ideas  about  the  house  of  the  future  and  the 
use  of  domestic  technologies 

Annemarie  van  de  Vusse 

Section  Women  and  Technology, 
Delft  university  of  Technology 
Th»  Netherlands 


WORKSHOP 


we  would  like  to  run  a  workshop  about  designing  technology 
for  (future)  houses.  .  , 

Which  social  values  and  opinions  can  be  recognized  in  the 
construction  of  the  (dutch)  "House  °f  t^ie  Future  ?  I.e. 
whi'-h  opinions  about  environment  (pollution),  control  and 
safety,  conununication,  work  (paid  and  unpaid)  are  underly- 
ing the  construction? 

we'll  give  a  review  of  the  development  of  technologies 
which  are  used  in  the  construction  of  houses;  what  are  the 
intentions  and  the  underlying  asBumptions?  .„HWlriual 
Most  technologies  were  not  developed  for  use  inj-ndividual 
households  o/  to  solve  problems  connected  with  domestic 
life.  They  were  initially  developed  for  use  on  a  large 
scale  in  other  i.e.  industrial  contexts.  ^,  ^ 

Visiting  the   "House  of  the  Future"   you'll   find  the  pro 
ducts  of  this  developnent:   i.e.   in  every  ^9<?«  ^^tt"  i"? 
monitors:    these   can   be   useful    for   controlling  chemical 
processes,  but  are  they  necessary  for  looking  after  chil- 
dren? 

we  would  like  to  discuss  the  restrictiona  and  possibili- 
ties: how  are  people  supposed  to  live  in  the  future;  what 
are  people  supposed  (not)  to  do  and  (not)  to  P"*«'^-  .^^ 
What  are  the  effects  of  these  technologies  for  everyday 
life  and  for  the  allocation  of  everyday  tasks,  such  as 
cleaning,  cooking  and  caring? 


1  Jb 
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Vacuuw  cleaner,  washing  machine,  furnace,  refrigerator: 
great  helps  for  nearly  all  households  in  th*  Netherlands 
nowadays.  Electric  (and  gas)  appliances  were  introduced 
instead  of  the  traditional  helps,  such  as  servant-girls 
and  charwomen. 

The  mechaniaation  of  the  housework  ''  has  got  under  way 
especially  after  the  Second  World  War.  Necessary  therefore 
were  the  introduction  to  the  market  of  electric  applian- 
ces, possible  after  the  development  of  smaller  and  cheaper 
electromotors  and  the  connection  of  bouses  to  the  electri- 
city network. 


Table 

Distribution   percentage   of   household   appliances  in 
the  letherlands 
(Van  Otterloo,  1988) 


•qnipMnts 

1947 

1964 

1984 

gascookar 

10 

41 

78 

electric  cooker 

7 

9 

17 

toaster 

5 

22 

70 

grill 

1 

34 

■izar 

1 

32 

73 

refrigerator 

2 

40 

86 

▼acuua  cleaner 

53 

96 

97 

washing  Mchiae 

14 

75 

95 

At  this  moment  we  are  entering  computerisation  of  house- 
work,  which  means   the   introduction   and  usage   of  infor- 
mation technology  for  activities  in  and  around  the  house. 
In  the  'House  of  the  Future'  one  can  see  how  designers  and 


''  With  mechanization  of  the  housework  is  meant  that 
housework,  till  then  done  by  hand,  changes  because  of  the 
introduction  of  (electric)  machinery  in  the  home. 
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architects  have  represented  their  idea  of  a  house  in  the 
era  of  information  technology. 


AIM 

Of  the  different  tasks  in  the  household  I  want  to  exanine: 

how  the  technological  innovations  developed; 
what    effects    are    caused    by    introduction    of  these 
technologies  on  quantity  and  quality  of  housework, 
in  what  way  the  allocation  of  domestic  tasks  is  in- 
fluenced; 

I'll  do  that  for  the  following  tasks: 
food  preparation, 

cleaning,  of  the  house  as  well  as  the  clothing, 

taking  cart,  of  house  and  family, 

relaxation. 

A  house  is  not  only  a  place  where  housework  is  done,  but 
it  is  also  important  as  a  place  where  the  members  of  the 
household  can  relax  in  a  private  atmosphere.  Also  on  this 
field  computerisation  has  had  its  effects. 
I'll  use  the  "House  of  the  Future"  as  a  realized  illust- 
ration for  tracing  the  ideas  and  values  of  the  designers. 

Tracing  the  development  of  new  equipments,  one  can  look  to 
the  side  of  demand  as  well  as  to  the  side  of  supply. 
Technology  push  means,  that  by  a  certain  progress  in  a 
technological  field  there  is  a  aearch  for  applications. 
The  realisation  of  the  necessary  infrastructure  is  stimu- 
lated and  the  market  is  made  ready  for  the  sale  of  pro- 
ducts. Market  pull  means,  that  the  demand  of  the  market 
determines  what  kind  of  technology  is  developed. 

•  '  <>,•■« 
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A  technological  appliance  is  not  a  mere  product,  but  it 
completes  a  technological  pathway,  in  which  a  social 
network  is  constructed  involving  suppliers  as  well  as 
users.  One  has  to  look  not  only  at  the  new  product  or  the 
new  service,  but  at  the  whole  system  of  coherent  innovati- 
ons by  fabrication,  distribution,  complementary  services, 
regulators  and  consumers. 

An  appliance  is  bought  in  a  certain  market  situation  and 
can  have  consequences  for  activities  until  then.  Work  can 
made  less  heavier,  but  simplified;  certain  tasks  can  be 
cut  off,  while  new  tasks  are  introduced;  the  content  of 
work,  will  change  and  herewith,  eventually  also  the  alloca- 
tion of  tasks  -  activities  that  men  and  women  carry  out  in 
households. 

FOOD  PRXPAMTIOa 

Preparing  food  includes  shopping,  cooking  and  washing 
dishes.  Cocking  is  generally  seen  as  a  creative  process, 
as  one  of  the  nicest  duties  of  domestic  work. 
Before  the  introduction  of  gas/electric  stoves  one  cooked 
on  wood;  a  bowl  above  the  fireplace,  later  on  replaced  by 
a  furnace  (on  wood).  After  the  connection  to  the  electri- 
city or  gas  network  one  didn't  need  to  saw  or  to  carry 
wood  anymore,  only  turning  on  the  button  was  sufficient 
for  heating  the  hot  plate.  Ruth  Schwartz  Cowan  (1983)  has 
shown  that  these  changes  in  cooking  process  have  resulted 
in  less  work  for  men  -  sawing  and  carrying  wood  -,  but  in 
more  work  for  women  -  no  longer  cooking  one-pot-meals,  but 
preparing    three-course-roenus . 

Time  men  spend  on  shopping,  is  half  an  hour  a  day;  women 
need  a  quarter  a  day  more  (CBS:  Time-spending  of  the  dutch 
people/De  tijdsbesteding  van  de  Hederlandse  bevolking; 
Kerncijfere,    1987).    In   the   future   this   activity   can  be 
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replaced  by  teleshoppj ng .  In  the  "House  of  the  Future"  one 
can  select  and  order  his  or  her  purchases  with  the  use  of 
a  computer,  named  Joyce  (a  woman?).  But  there  is  no  system 
for  delivery,  which  raises  the  question  whether  much  time 
will  be  saved  with  daily  shopping.  More  likely  time  can  be 
saved  in  selecting  and  cheesing  big  and  expensive  things 
such  as  furniture  which  is  now  mostly  done  by  men  and 
women  together. 

For  improvement  of  quality,  cooking  needs  a  lot  of  atten- 
tion: fresh  food,  diversification  and  balance  of  nutri- 
tion; an  electronic  recipebook  for  the  right  steps;  furna- 
ce and  hot  plates  can  be  turned  on  and  off  at  the  right 
moments . 

Such  an  computerisation  of  the  cooking  process  can  lead  to 
a  deskilling  of  the  cook  -  knowledge  of  home-made  soups 
and  sniffs  is  taken  over  by  the  computer;  but  it  can  also 
result  in  a  greater  variation  of  the  prepared  meals 
(Miles,  1988). 

The  introduction  of  the  microwave  oven,  developed  for 
quick  heating  of  dried  meals  during  space  travel  (Wajcman, 
1991),  has  resulted  in  changed  eating  manners.  Special 
products  for  use  in  a  microwave  oven  like  meals  and  bowls 
have  been  developed.  The  need  for  family  meals  has  come  in 
disuse  by  the  microwave  oven,  because  now  meals  can  bo 
prepared  for  every  individual  needs. 

Ergonomics  was  no  major  issue  in  the  design  of  the  "House 
of  the  Future":  the  sink  unit  i.e.  can  not  be  transposed 
in  height,  certain  shelves  can  be  poorly  reached.  Fire 
safety  is  more  important  in  the  designs,  what  gives  the 
choice  of  electric  cooking. 

For  washing  th*  disbva  one  can  use  the  automatic  dishwas- 
her, as  long  as  the  dishes  are  not  too  delicate.  Especial- 
ly dishwashers  have  given  more  free  time  to  men,  because 
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their  help  in  washing  dishes  is  no  longer  needed. 

Overseeing  this  development  the  computerisation  will, 
above  all,  result  in  an  increase  of  the  quality  of  the 
food  preparation.  A  decrease  of  the  time  spent  on  food 
preparation  is  hardly  expected.  There  is  little  attention 
for  working  conditions,  as  well  as  work  allocation. 


cLXJuiiin 


Women  spend  about  four  hours  a  day  on  housework,  cooking, 
cleaning,  washing  and  sewing,  while  men  only  need  an  hour 
(CBS,  De  tijdsbesteding  van  de  Hederlandae  bevolking; 
Kernel jf era,  1987). 

Mashing  cloth**  includes  collecting  and  selecting  laundry, 
putting  it  into  the  washing-machine,  choosing  the  washing 
program,  taking  laundry  out  after  washing  for  drying  (in 
the  machine  or  elsewhere)  and  at  last  folding,  ironing  and 
clear  away  clean  clothes. 

Washing  is  a  rather  heavy  work,  because  one  has  to  carry 
loads  of  laundry.  In  the  "House  of  the  Future"  there  is 
little  considerationof  the  relief  of  work,  ergonomics  of 
the  washing-process.  On  the  contrary,  one  has  to  carry 
loads  of  laundry  from  one  floor  to  the  other,  because  the 
different  steps  of  the  process  are  situated  in  different 
places . 

New  innovations  are  seldom  found  in  the  washing  process . 
The  washing  machine  and  spin-drier  are  developed  for 
industrial  use,  but  were  lateron  adapted  for  domestic  use. 
Based  on  the  needs  of  the  house-worker  is  the  design  of  a 
house  and  the  developmept  of  a  machine  relieving  the  tough 
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jobs,  image  a  machine  where  side  the  laundry  is  put  into, 
and  coming  out  after  a  while  at  the  other  side,  clean, 
ironed  and  folded. 

Relief  of  these  activities  can  rather  be  expected  from  the 
development  and  use  of  new  materials  that  are  dirt-repel- 
lent and  iron-free. 

Clewing  th«  how  gets  its  attention  in  the  "House  of  the 
Future".    The  windows   are  provided  with   a  dirt-repellent 

ousting  the  house  is  possible  with  a  vacuum-cleaner  of 
which  the  power  can  be  adapted  to  the  amount  of  dirt  and 
which  gives  an  indication  for  a  full  dust-bag. 
in  some  houses  nowadays  central  sucking-systems  are  reaU- 
sed,  so  one  can  put  a  hose-pipe  at  certain  places  in  the 
wall  for  dusting. 

But  also  in  this  case  it  is  a  question  of  technology  push 
-  keeping  rooms  dust-free  is  necessary  for  certain  produc- 
tion processes.  If  the  line  of  approach  had  been  the  need 
of  the  worker,  always  complaining  about  cleaning  and 
dusting  as  dirty,  heavy  and  never-finishing  work,  then  « 
self-cleaning  house  would  have  been  designed.  Frances  GABe 
has  designed  a  house  that  cleans  itself  everyday  with  a 
waterspray  (1983,  in:  Zimmerman.J.  (ed.)  The  technological 
woman  (1983)). 


autzao 

partly  caring  has  to  do  with  th.  r.g«l.tion  of  diff.r.nt 
function,  in  the  house.  In  the  "House  of  the  Future"  a 
central  computer system,  named  Ralph,  regulates  the  diffe- 
rent functions  of  the  house.  When  observing  smoke  he  call, 
the  fire-brigade,  he  looks  after  the  consumption  of  energy 
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and  water,  he  takes  care  of  the  temperature,  and  he  auto- 
matically switches  the  lights  on  and  off.  If  someone  wants 
to  enter  the  House,  this  person  needs  a  card,  and  Ralph 
registrates  the  incoming  and  outgoing  persons, 
in  this  design  ideas  about  safety  and  control  are  shining 
through.  These  ideas  are  necessary  when  one  has  to  control 
productionprocesses  in  the  chemical  industry;  but  whether 
they  serve  the  caring  tasks  in  the  household? 

Taking  care  means  also  looking  after  the  children.  Contact 
between  different  floors  in  the  "House  of  the  Future"  are 
intermediate  by  house-videophone.  On  the  screen  one  can 
follow  all  the  activities  of  the  children.  Nevertheless 
isn't  it  perhaps  more  convenient  for  the  mother  or  the 
father  to  take  a  look  in  the  room  to  see  whether  the 
children  are  already  asleep? 

Interactive  working  with  the  computer  is  expected  for  the 
future  (Miles,  1988).  One  will  counsel  the  computer  i.e. 
in  educational  and  health  problems.  Now  this  is  a  task  for 
the  family  doctor.  By  changing  it  into  a  domestic  task  it 
means  a  aggrevation  for  the  house-,  in  most  cases,  -wife. 
However  in  this  way  she  can  improve  the  quality  of  caring. 

Personal  contacts,  which  are  very  important  in  the  house- 
hold, are  subordinated  to  the  idea  of  controlling  and 
dominating  unsafe  situations  in  the  house  as  good  as 
possible. 


KIXJUUTZO* 


The  habitants  of  the  "House  of  the  Future"  will  read  a 
book  once  in  a  while,  but  most  of  the  tine  they  will  seek 
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their  relaxation  behind  the  computer,  playing  video-games 
and  looking  at  video-longplays.  Recreation  will  become 
more  individualised. 

Experience  with  the  personal  computer  at  home  shows  that 
mostly  men  use  it  actively  for  games  and  recreation,  while 
women  look  more  for  its  useful Iness. 

The  house  as  a  safe  place  for  all  members  of  the  house- 
hold: especially  this  thought  has  been  an  important  impul- 
se for  the  design  of  the  "smart  house*.  Incoming  control 
with  cards  and  camera's  is  based  on  military  technology, 
developed  as  a  solution  for  guarding  strategic  objects. 
The  house  as  protected  fortress  against  a  hostile  world 
denies  the  violence  between  the  householdmembers,  mostly 
women  as  victims. 


CORCLIISXOH 


Examining  the  innovations  in  domestic  technology  one 
notices  that  a  lot  of  products  are  adaptations  of  machine- 
ry which  have  initially  been  developed  for  industrial  use. 
Individual  households  showed  to  be  a  good  market.  In  this 
development  one  roust  speak  of  a  technology  push  rather 
than  of  market  pull  -  the  needs  of  the  housewives  haven't 
played  an  important  role  in  the  development  of  new  domes- 
tic products. 

In  the  design  of  the  "House  of  the  Future"  safety  is  the 
leading  thought.  This  means  safety  of  processes  inside  the 
house  as  well  as  protection  against  a  hostile  world  outsi- 
de the  house. 

Distance  control  and  interactive  use  of  the  computer  can 
take  the  place  of  personal  contacts  and  personal  presence. 
Computerisation  of  different  procesties   in   households  can 


444 


ERIC 


9ptnbutions  GASAT         page  443        The  Netherlands  1992 


lead  to  an  increaaement  of  the  quality  of  work,  however  a 
relief  of  heavy  and  boring  work  is  hardly  to  expected. 
Although,  computerisation  can  lead  to  an  allocation  of 
domestic  tasks.  When  the  division  between  non-routine 
tasks,  now  mostly  done  by  men  with  computers  as  high-tec 
instruments  and  routine  tasks,  carried  out  by  women  using 
computers  as  utensils,  fades,  an  interchange  and  allocati- 
on of  tasks  will  be  easier. 
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THERE'S  MORE  TO  SUCCESS 
THAN  A  GOOD  IDEA. 


 If  you  want  to  watch  a 

football  match,  you've  got  to 
go  home  to  do  it.  But  in  the 
future  you'll  be  able  to  watch 
from  a  chair  in  an  outdoor  ciife 
simply  by  putting  your  ghtsses 
on.  As  long  as  they  are  Person- 
al T\'  glasses,  of  course.  All  the 


control  knobs  will  be  located 
around  your  collar,  along  witli 
the  hidden  energ)' supply. 

  Whether  Philips  will 

end  up  producing  this  truly 
Personal  T\'  is  uncertain.  But 
we  at  Philips  are  continually 
developing  new  ido;is,  technol- 


ogies and  products  for  the 
consumer  and  business-to- 
business  markets.  Within  our 
business  units,  teams  of  spe- 
cialists create  tlie  successes  of 
the  future.  Marketing  experts. 
Technicians.  Industrial  Design- 
er. Financial  analysts.  Econo- 
mists. Purchasers. 

 A  company  that  in  this 

way  aspires  to  a  position  at  the 
top  asks  a  lot  of  its  people. 
That's  why  we  only  choose  the 
best.  People  with  creativity, 
skill,  entrepreneurship,  team 
spirit,  inventiveness  and  a  win- 
ner's attitude. 

 If  you  want  some  more 

information  contact  Philips 
Recruitment  &  Transfers,  dr. 
J.  Pieters,  Post  Office  Box 
80003.  5600  JZ  Eindhoven, 
The  Netlierlands. 

WITH  YOU  -  WT'LL  MAKE  IT. 
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INTRODUCTION 


The  GASAT  (Gender  and  Science  and  Technology)  Association  is 
concerned  with  issues  arising  from  interactions  between  gender  and  science 
and  technology.  Its  objectives  are: 

►  to  encourage  research  into  all  aspects  of  gender  differentiation  in 
science  and  technology  education  and  employment; 

►  to  foster  gender  equity  in  science  and  technology,  in  education  and 
in  the  workplace; 

►  to  facilitate  the  entry  of  women  into  employment  in  the  fields  of 
science  and  technology,  and  their  progress  within  such  employment; 

►  to  foster  socially  responsible  and  gender-inclusive  science  and 
technology; 

►  to  provide  a  forum  for  dissemination  and  discussion  of  research 
findings  and  experiences  of  those  working  in  the  field; 

►  to  provide  a  support  network  for  those  working  towards  the 
objectives  outlined  above. 

In  the  past  twelve  years  every  two  years  a  GASAT  conference  has  been 
organized  and  encouraged  worldwide  participation.  In  between  three  times  a 
European  GASAT  was  held:  in  Denmark  (1986),  in  Sweden  (1990)  and  in 
1992  by  the  women's  groups  of  the  Eindhoven  University  of  Technology  in 
The  Netherlands. 

This  book  is  the  third  volume  of  an  edited  series  associated  with  the  third 
European  GASAT  conference,  held  in  the  Golden  Tulip  Hotel  at  Geldrop, 
The  Netherlands,  in  October  1992.  Volumes  I  en  II,  published  prior  to  the 
conference,  contain  the  conference  contributions.  This  volume  contains  the 
proceedings. 

The  theme  of  the  conference  was  Ten  years  GASAT  activities  in  a  changing 
Europe  and  we  called  for  contributions  from  Western  European  researchers 
and  from  Eastern  colleagues  as  well. 
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Following  the  tradition  of  GASAT-conferences,  papers  formally  accepted  as 
contributions  to  the  conference,  were  distributed  in  advance.  The  two 
volumes  were  posted  to  all  participants  except  those  living  in  Eastern 
Europe  since  we  expected  a  postage  delay  to  Eastern  European  countries. 
Unfortunately  many  participants  received  the  books  just  a  few  days  before 
the  conference,  because  much  time  was  lost  between  delivery  and  postage  of 
the  books.  At  the  start  of  the  conference,  however,  all  participants  were  in 
the  possession  of  Volumes  I  and  II  of  the  Contributions. 


THE  PARTICIPANTS 

The  conference  was  attended  by  87  participants  from  19  countries.  Of  these 
74  people  attended  for  all  or  almost  all  days  and  1 1  people  attended  the 
Visitors'  Day  on  Monday  26  October  and  two  visiors  participated  on 
Tuesday  27  October  1992. 

We  were  granted  financial  support  to  cover  expenditures  of  twelve 
researchers  f;om  Eastern  Europe.  Although  for  two  of  them  the  guarantee  of 
financial  assistance  came  too  late  to  get  their  visa  in  time,  with  help  from 
others  there  were  12  colleagues  from  Mid  and  Eastern  Europe  at  the 
conference  indeed. 

The  conference  language  was  English.  This  might  have  been  a  barrier  for 
colleagues  from  France  and  Spain  to  participate.  On  the  other  hand,  the  last 
week  of  October  was  a  problem  for  University-people  from  countries  where 
the  Academic  year  just  had  started.  Neither  the  language  nor  the  date 
stopped  87  people  to  come  to  Geldrop  near  Eindhoven  and  we  were  very 
happy  to  welcome  them  on  Sunday  afternoon  October  25th,  1992,  before 
dinner. 
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THE  PROGRAMME 


On  Sunday  afternoon  the  conference  was  opened  by  Ilja  Mottier,  chair  of 
the  Interim  Board  of  the  GASAT  Association.  The  programme  included  a 
number  of  activities:  keynote  addresses  and  the  East-West  Forum, 
paperse$sions,  poster  presentations,  workshops  and  round  tables,  an 
excursion  to  the  House  of  the  Future,  and  home  group  meetings.  A  copy  of 
the  overview  of  the  programme  is  included. 

The  plenary  sessions 

On  Sunday  Ilja  Mottier's  opening  address  was  followed  by  dinner  and  after 
that  Jacquelynne  Eccles  (Professor  of  Psychology,  I' diversity  of  Michigan, 
Ann  Arbor,  U.SA.)  read  the  first  keynote  lecture  on  Bringing  young  women 
to  math  and  science.  After  a  short  discussion  the  participants  split  up  in  their 
home  groups  for  further  discussion  and  evaluations. 

Each  morning  of  the  conference,  after  breakfast  all  participants  convened  for 
a  briefing  about  conference  organization. 

On  Monday,  2  pm,  the  second  keynote  address  was  read  by  Else  Barth 
(Professor  of  Logic  and  Analytic  Philosphy,  Groningen  University,  The 
Netherlands)  and  the  title  of  her  lecture  was  Turning  the  tables. 
Counteracting  the  effects  of  male  anxieties:  a  study  of  the  sexual  origins  of  early 
human  logic  This  leaure  elicited  many  comments  and  discussion  in  the 
home  groups  afterwards. 

On  Tuesday  in  stead  of  Dimitrina  Petrova's  keynote  lecture  on  The  relative 
incompatibility  of  the  gender,  scieice,  technology  problem  field  in  Western  and 
Eastern  European  cultures  the  East-West  Forum  took  place.  In  the  week 
before  the  conference  Dimitrina  Petrova's  office  had  been  visited  by 
intruders  who  ruined  office  equipment  and  some  of  her  recent  work.  The 
aftermath  of  police  and  insurence  made  it  impossible  for  her  to  come.  The 
Forum  was  chaired  by  Dora  Dolle-Willemsen  (The  Netherlands); 
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participants  were:  Se?kin  Etgin  (Turkey),  Petya  Kabakchieva  (Bulgaria), 
Tatiana  Koke  (Latvia),  Vitalina  Koval  (Russia),  Olga  PUvkovd  (Czech  and 
Slovak  Federal  Republic),  Adela  Rogojinaru  and  Mihacla  Singer  (Romania), 
Hanna  Ziajka  (Poland),  and  Valcntina  Zlenko  (Ukraine).  They  all  shared  in 
short  their  viev,'  on  women  in  science  and  technology  in  their  country.  The 
audience  learned  a  lot  and  many  were  disappointed  that  time  was  too  short 
to  start  a  more  thorough  discussion  of  the  problems. 

Wednesday  morning  all  conference  participants  moved  to  the  Eindhoven 
University  of  Technology  where  they  were  welcomed  by  the  Rector 
Magnificus  Professor  Jack  van  Lint.  After  his  speech  Jan  Harding  (Equal 
Opportunities  Consultant,  and  Member  of  the  Interim  GASAT  Board, 
Alresford,  Hampshire,  UK)  read  her  keynote  lecture  on  A  decade  of  concern: 
the  GASAT  experimce.  A  lively  discussion  was  followed  by  a  short  coffee 
break  and  after  that  Elin  Kvande  (Associate  Professor,  Institute  of  Sociology, 
University  of  Trondheim,  Norway)  read  her  lecture  on  The  gender  politics  of 
organisations.  A  study  of  male  and  female  engineers.  Both  lectures  were  also  of 
interest  to  the  university  staff  of  whom  about  20  had  taken  the  opportunity 
to  attend  this  part  of  the  conference. 

In  the  afternoon  an  excursion  was  made  by  bus  to  the  House  of  the  Future. 
This  excursion  was  introduced  by  two  papers  from  Marion  Menten  and 
Annemarie  van  de  ^''usse  (Delft  University  of  Te-inoiogy,  The 
Netherlands).  A  reception  by  the  Board  of  the  Eindhoven  University  of 
Technology  concluded  the  day  at  the  university.  Back  at  the  Hotel  all 
participants  made  their  last  preparations  for  the  concert  dinner.  Another 
GASAT  tradition  followed  and  during  dinner  each  country  was  represented 
with  an  act,  perfectly  introduced  and  chaired  by  AnnMarie  Israelsson.  This 
time  all  acts  were  evaluated  by  a  committee  of  women  from  Norway  and 
Sweden.  And,  remarkably,  all  points  given  to  the  acts  of  each  country 
mounted  allways  up  to  ten! 

On  Thursday  morning  a  last  plenary  session  was  dedicated  to  a  presentation 
of  the  evaluation  of  the  conference  by  representatives  of  the  home  groups. 

J  J 
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Papers:  share  and  discuso 

The  subjects  of  the  papersessions  were  organized  according  to  the  contents 
of  the  43  accepted  formal  papers.  There  were  four  main  themes: 

1.  Education  and  Schooling, 

2.  Employment, 

3.  Research  Methodology  and  Evaluation  Research 

4.  Joint  European  Projects. 

Papersessions  were  held  on  Monday  and  Tuesday  morning  before  and  after 
a  coffee  break  in  three  parallel  meetings.  In  each  meeting  three  or  four 
papers  were  summarized.  Chairpersons  then  led  a  discussion  with  authors 
on  questions  which  aiose  from  the  floor. 

Workshops  and  round  tables 

On  Monday  afternoon  and  on  Monday  and  Tuesday  after  dinner 
workshops  were  organized.  These  sessions  were  highly  interactive. 
Surnmaries  of  these  sessions  are  included  in  this  volume. 

Posters  and  other  displays 

During  the  conference,  a  number  of  posters,  books,  brochures  and  folders, 
were  on  display  in  one  of  the  rooms.  On  Tuesday  afternoon  time  was 
organized  to  discuss  these  presentations  with  the  authors. 

Home  groups 

Each  panicipant  at  the  conference  was  allocated  to  a  Home  Group 
containing  a  mix  of  8-10  people  from  as  wide  a  range  of  coutries  as 
possible.  As  in  Denmark  and  Australia  the  major  purpose  of  the  Home 
Group  was  to  provide  an  intimate,  more  personal  setting  for  interaction, 
reflection  and  discussion.  Home  Group  meetings  were  planned  each  day, 
except  University  Day  (Wednesday),  after  the  keynote  address  of  that  day. 
A  report  of  the  Home  Group  activities  is  included  in  this  volume. 
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CONCLUSION 


One  of  the  main  objeaives  of  the  conference  was  to  create  an  opportunity 
to  discuss  charges  in  Europe  as  a  whole.  We  are  veiy  satisfied  to  conclude 
that  we  learned  a  lot  about  developments  which  threaten  full  participation 
of  girls  and  women  in  science  and  technology,  in  different  countries  and 
cultures,  and  the  different  ways  in  which  people  cope  with  these 
developments.  During  the  conference  we  learned: 

1.  GASAT  is  the  abbreviation  of  Gender  And  Science  And  Technology. 
In  English  'science'  is  equivalent  to  natural  sciences,  but  this  is  not  a 
matter  of  course  in  Eastern  European  translation.  In  particular  in 
Slavic  languages  all  university  disciplines  belong  to  'science'; 
sometimes  the  impression  existed  that  social  sciences  are  even  more 
'science'  than  natural  sciences. 

2.  The  concept  of  technology  did  not  cause  definitional  problems:  it 
refers  all  over  Europe  to  applied  natural  sciences  and  is  studied  in 
tertiary  education  (professional  Colleges  and  Universities).  However, 
being  an  engineer  does  not  give  the  same  social  status  in  all  countries. 
As  an  engineer  one  can  get  well  paid  and  prestigeous  jobs  in  Western 
Europe:  the  problem  is  here  that  few  women  profit  from  this 
situation  on  the  labourmarket.  On  the  contrary  in  Russia  and 
Bulgaria,  for  instance,  there  are  many  female  engineers  but  they  are 
doing  low  prestigeous  work,  often  too  dirty  to  be  done  by  men. 

3.  In  Western  Europe  the  choice  process  for  higher  education  is 
different  from  that  in  former  socialist  countries  in  Europe;  academic 
choices  of  girls  and  boys  are  considered  as  investments  for  the  future 
and  in  the  West  highly  influenced  by  sex  differences  in  life 
perspectives  at  school-age.  Eastern  European  students  are  used  to 
continue  education  in  disciplines  they  are  good  at;  differences  in  life 
perspectives  probably  are  not  considered  at  the  moment  academic 
choices  are  made,  or  not  in  the  same  way  as  it  happens  in  Western 
Europe.  Therefore  more  contributions  from  Eastern  Europe  focus  on 
sex  differences  in  employment  than  on  these  differences  in  educatio- 
nal choices. 

Marijke  van  Vondercn  ^ 


■Proceedings  GASAT  page  7  The  Netherlands  1992 


OPENING  ADDRESS 
& 

KEYNOTES 


Proceedings  GASAT  page  9  The  Netherlands  1992 


OPENING  ADDRESS 


Ilja  Mottier 
Interim  Chair  of  the  CASAT  Association 


Dear  colleagues, 

I  welcome  you  all  to  this  third  European  GASAT  conference,  which  all 
together  is  the  ninth  GASAT  where  we  meet.  I  especially  would  like  to  do 
so  on  behalf  of  the  board  of  the  GASAT  association. 
For  some  of  us,  this  day  is  one  of  meeting  old  friends,  others  among  you 
are  quite  new  and  have  to  find  their  way  in  the  group. 
Today,  at  the  point  of  starting  a  week  of  intense  discussions  and  of  exchan- 
ge of  experiences,  we  ask  ourselves:  where  do  we  stand  at  this  moment,  and 
where  are  we  going  to.  In  which  sense  this  conference  can  help  us  to  go 
where  we  intend  to  go.  Or  in  which  sense  this  conference  will  teach  us  that 
we  have  to  go  into  another  direction,  that  our  expectations  are  too  high,  or 
just  not  realistic. 

I  am  not  going  to  dress  the  history  of  GASAT.  Dr.  Jan  Harding  will  deal 
extensively  one  of  these  days  with  all  that  has  been  done  under  the  GASAT 
umbrella. 


Objectives  of  GASAT 

Some  of  you  may  be  aware  of  the  fact  that  we  have  founded  a  GASAT 
association.  The  objectives  of  this  association  have  been  formulated  on  the 
basis  of  what  we  have  done  in  the  past.  It  is  therefore  good  to  bring  them 
to  the  minds  of  all  present. 
The  objectives  of  the  GASAT  association  are: 

•  To  encourage  research  into  all  aspects  of  gender  differentiation  in 
science  and  technology  education  and  employment 

•  To  foster  gender  equity  in  science  and  technology,  in  education  and 
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in  the  workplace 

*  To  facilitate  the  entry  of  women  into  employment  in  the  fields  of 
science  and  technology  and  their  progress  within  such  employment 

*  To  foster  socially-responsible  and  gender-inclusive  science  and 
technology 

*  To  provide  a  forum  for  dissemination  and  discussion  of  research 
findings  and  experiences  of  those  working  in  the  field 

'        To  provide  a  support  network  for  those  working  towards  the 
objectives  outlined  above. 

These  objectives  contain  all  the  issues  that  people  may  feel  important.  For 
some  it  is  the  issue  of  the  masculine  character  of  science  and  technology. 
For  others  it  is  the  few  number  of  (young)  women  in  the  scientific  studies 
and  professions.  Others  are  concerned  about  ethical  questions  in  the 
research. 

We  do  not  all  share  the  same  opinions  about  everything.  Ve  may  approach 
things  differently,  may  have  a  different  perception  about  whether  things 
have  to  be  defined  as  a  'problem'  or  not.  But  there  is  one  thing  that  we 
share  and  that  we  want  to  preserve:  that  is  a  critical  mind. 


The  gender  perspective 

We  come  to  GASAT  conferences  because  we  do  not  take  all  things  for 
granted,  because  we  want  to  reflect  on  common  practices,  because  we  want 
to  operate  in  a  spirit  of  innovation  and  renewal. 
This,  we  believe,  should  be  the  state  of  mind  of  every  teacher,  every 
researcher,  every  policy  maker,  every  worker,  of  every  citizen. 
We  arc  not  advocating  criticism  for  its  own  sake.  But  we  believe  that  every 
professional,  every  intellectual  in  the  field  we  are  working  in,  must  constant- 
ly examine  their  own  practices.  This  is  the  duty  of  a  professional,  it  is  the 
duty  of  us  who  have  had  the  privilege  of  advanced  education,  which  enable."; 
us  to  reflect  on  what  we  sec  arotind  us. 
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The  perspective  from  which  we  stan  our  analysis  is  a  gender  perspective. 
This  means  that  in  analysing  situations  we  encounter,  we  ask  ourselves  what 
place  masculinity  and  feminityoccupy  in  that  situation,  ^^hich  -  oven  or 
covert-  conceptions  of  masculinity  play  a  role.  How  does  this  affect  men 
and  women? 

We  may  analyse  how  the  discourse  about  nature  uses  female  expressions. 
And  how  the  violence  towards  nature  by  means  of  technology  is  phrased  in 
the  imagery  of  violence  towards  the  female. 

We  may  study  the  participation  of  young  women  in  science  and  technology 
education,  and  see  that  in  many  countries  this  participation  lags  behind  that 
of  young  men.  What  are  the  reasons  and  how  can  we  change  it?  Do  we 
want  to  change  it? 

What  image  does  the  public  have  of  a  'typical  scientist'  and  his  (because  it 
is  a  man!)  character,  and  how  does  this  affect  men? 
Or  how  can  we  get  more  women  in  economically  attractive  technical  jobs, 
and  have  them  stay  there? 

What  do  we  know  about  the  history  of  women  in  science? 

All  these  are  exemples  of  questions  to  deal  with  when  studying  ihe  gender 
perspective  in  science  and  technology.  And  they  have  been  discussed  during 
GASAT  conferences.  Our  aim  is  at  least  a  better  understanding  of 
phenomena  wc  see  around  us. 

We  can  say  research  ends  here.  But  for  most  of  us,  gender  studies  have 
emancipatory  potential:  when  we  encounter  situations  we  esteem 
undesirable,  we  want  to  change  them.  To  the  benefit  of  women,  or  to  the 
benefit  of  men,  depending  of  who  is  touched  by  the  prejudice. 

Women  in  science  and  technology:  the  situation 

This  is  more  or  less  how  we  have  been  looking  at  gender  studies  during 
GASAT  conferences.  But  'we'  is  not  an  eaiy  term.  Who  is  'we'  at 
conferences  with  a  worldwide  character.  Is  every  researcher  in  the  whole 
world  looking  at  problems  of  gender  and  science  and  technology  in  the 
same  way? 
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Of  course  not.  And  this  is  at  the  same  time  a  challenge  and  a  risk. 
GASAT  issues  started  in  the  Western  world,  with  people  who  thought  more 
or  less  the  same.  Now  that  GASAT  is  spreading,  we  see  different  opinions 
coming  into  the  conference.  This  is  something  we  have  to  be  aware  of  we 
have  to  find  a  way  to  deal  with  ir,  and  we  have  to  ask  ourselves  in  which 
way  we  want  to  reorient  GASAT  objectives,  if  necessary,  and  in  which  way 
not. 

I  would  like  to  illustrate  this  point  by  looking  at  the  issue  that  made  us 
start  GASAT:  the  low  participation  of  young  women  in  science  and 
technology.  A  whole  series  of  researches  has  been  carried  out  into  possible 
reasons.  Within  the  girls:  their  interest,  their  performance,  their  spatial 
ability,  their  manual  skills,  their  career  perspectives,  their  peer  group 
behaviour,  everything  has  been  investigated.  The  saTie  can  be  said  for  the 
within-school  processes:  the  masculine  content  of  the  curriculum,  the 
language  of  the  schoolbooks,  the  interaction  in  the  classroom,  the 
counsellor's  behaviour,  the  teacher's  expectations. 

The  low  participation  was  seen  as  a  widespread  phenomenon.  Ten  years 
ago,  it  seemed  a  universal  concern.  We  see  more  nuances  now. 
Let  us  make  some  geographical  excursions. 

Almost  all  of  the  above  mentioned  themes  have  been  researched 

in  Anglo-Saxon  countries:  the  USA,  Australia,  Canada,  Great  Britain,  and 

we  may  add  countries  like  the  Netherlands,  Germany,  Scandinavia. 

To  give  an  exemple  of  the  low  participation  of  women  in  science:  in  the 

Netherlands  in  pre-university  schools  we  have  in  1990  29%  of  girls 

choosing  physics,  and  62%  of  boys.  In  shorter  types  of  schools  (mavo)  the 

percentage  for  girls  is  18%. 

From  countries  in  Southern  Europe,  v/e  get  different  messages.  Many 
colleagues  will  tell  you  there  is  no  problem  for  women  in  science  in,  let  us 
say,  France  or  Portugal.  And  indeed,  if  we  look  at  the  statistics,  we  see  in 
Portugal  up  to  67%  of  girl^  in  natural  sciences  at  secondary  level,  and  33% 
of  boys.  In  France;  section  mathematics  and  physics:  50%  girls,  50%  boys; 
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technician's  certificate:  29%  girls,  71  %  boys.  Which  seems  a  good  statistic, 
compared  to  most  other  European  countries.  In  higher  education  the 
Southern  European  countries  score  relatively  high  too: 
engineering  enrolment  of  young  women: 
Greece  17%,  Porti^al  24%,  France  16%. 
In  contrast: 

Netherlands  9%,  UK  8%,  Ireland  6%,  Germany  7%. 
(Statistics  compiled  by  Eurydice  in  1990). 

The  situation  in  developing  countries  is  unclear.  In  some,  the  position  of 
girls  lags  behind  the  boys,  in  others  the  position  of  youngsters  in  education 
seems  less  determined  by  sex  than  by  overall  lack  of  financial  means.  The 
picture  is  more  complex  than  this,  because  of  course  we  cannot  treat  the 
major  part  of  the  vorld  in  one  sentence  as  'developing'  countries.  We  have 
to  make  a  closer  analysis  of  the  social  and  cultural  contexts  of  parts  of  the 
world,  if  we  want  to  come  to  an  understanding  of  the  position  of  women  in 
science.  The  position  of  young  women  in  Asia  is  not  the  same  as  in 
Muslim  education,  and  even  within  Muslim  states  the  situation  is  different. 
And  although  we  are  dealing  with  these  issues  at  GASAT  confererices,  we 
still  cannot  say  we  have  a  clear  picture  of  the  position  of  women  in  science 
and  technology  -  studies  and  occupations  -  throughout  the  whole  world. 

And  Eastern  Europe? 

There  seems  not  to  be  a  problem  with  women  in  science  and  technology  in 
Eastern  Europe.  There  are  lots  of  women  studying  science  and  technology 
and  working  in  scientific  and  technical  jobs.  The  actual  contributions  to 
this  conference  do  not  seem  to  contradict  this  image. 
For  a  closer  look  we  should  have  to  take  country  per  country,  but  it  is  not 
probable  that  this  would  change  our  entire  thinking. 
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Women  in  science  and  uchnolog:  the  questions 

I  m^l  to  make  a  rapid  geographical  tour  with  you  and  to  present  issues  in 
a  rather  'neutral'  way. 

Now  let  me  come  back  to  what  I  said  in  the  beginning  about  the  critical 
potential  of  gender  studies.  Gender  studies,  I  said,  means  that  in  analysing 
situations,  we  ask  ourselves  what  place  masculinity  and  feminity  occupy  in 
that  situation.  Which  -  overt  or  covert-  conceptions  of  masculinity  play  a 
role.  How  does  this  affect  men  and  women? 

With  this  in  mind,  let  us  go  back  to  our  geographical  tour  and  see  where 
we  stand  now  with  our  knowledge  and  understanding. 
In  the  Anglo-Saxon  countries  a  lot  of  gender  analysis  has  been  applied.  We 
have  analysed  the  discourse  and  interaction  in  the  classrooms,  the  content  of 
the  curriculum.  We  dealt  with  learning  styles.  We  made  single  sex  classes. 
We  had  vocational  training  for  young  women  and  re-entry  women. 
What  were  the  results:  a  slight  increase  of  women  in  science  and 
technology,  the  critical  ratio  for  women  in  technology  being  at  the  best  at 
30%.  Feeble  breaches  in  the  labour  market. 

A  lot  of  mass  media  campaigns.  Lipservice  from  employers  in  case  of  labour 
market  shortages.  And  the  uneasy  feeling  among  many  women:  are  we  still 
used-  again-  to  fill  the  gaps  in  the  labour  market,  and  are  we  sent  home 
when  we  are  not  needed  any  more.  Are  we  using  the  right  instruments,  and 
addressing  the  right  target  group  at  the  right  moment:  must  we  focus  on 
getting  as  many  women  as  possible  in  technology,  or  must  we  concentrate 
on  those  who  have  already  an  interest,  and  prevent  them  from  dropping 
out?  Are  we  not  starting  too  late  when  we  address  the  sixteen  year  olds? 
Should  we  not  all  be  teaching  technology  to  the  ten  year  olds?  Must  we 
really  adapt  our  curriculum  to  the  needs  of  girls?  And  then  we  look  at 
Eastern  Europe  and  say  to  ourselves:  this  was  probably  not  done  in  Russia, 
and  yet  women  studied  science.  How  did  they  do  it? 
We  try  to  change  things  in  education,  but  see  that  the  society  around  us  is 
not  changing  at  the  same  pace. 

Well,  you  see,  not  an  optimistic  evaluation,  and  quite  a  research  program. 
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Now  some  critical  remarks  about  Southern  Europe.  The  situation  there,  I 
confess,  is  something  I  still  have  not  grasped  completely.  Many  people  will 
tell  you  there  is  no  problem  for  women  in  science  in  Southern  Europe.  And 
I  have  given  you  some  statistics  who  corroborate  this  allegation.  Colleagues 
from  there  will  tell  you  that  there  is  no  problem  for  women  in  the  schools, 
that  it  comes  in  the  labour  market. 

Yet  I  also  see  projects  and  materials  being  developed  the  same  way  as  it  is 
done  in  Great  Britain  or  Germany.  France  Uas  a  large  campaign  to  get 
young  women  into  technology.  In  Spain  booklets  are  made  about  women 
and  science,  women  and  computers. 

With  the  GASAT  conference  we  do  not  succeed  in  attracting  many  collea- 
gues form  Southern  countries,  who  could  clarify  thtse  issues  for  us.  Is  this 
only  because  of  the  language,  or  is  there  really  no  problem  for  women  in 
science? 

At  our  GASAT  conference  in  Sweden  dpvplnning  countries  were  high  on 
our  agenda.  And  we  are  attracting,  especially  at  the  world  conference,  more 
and  more  colleagues  from  these  countries. 

This  should  bring  elements  in  our  conferences  which  are  hitherto  too  little 
discussed.  Questions  of  race  and  ethnicity:  do  they  play  a  role  in  science 
education  which  is  specific  for  science?  Do  ideas  about  feminity  influence 
the  options  for  girls?  Does  single  sex  education  in  Muslim  countries  foster 
science  and  technology  for  girls?  Are  black  girls  in  technology 
double-discriminated? 

And,  more  optimistic  question:  what  use  can  science  education  make  from 
the  native  knowledge  about  nature  in  less  developed  countries. 
A  necessary  question  too:  can  women  with  science  education  play  a  role  in 
the  society  themselves,  or  is  all  public  life,  included  educational  policy  and 
labour  market  policy,  governed  by  men? 
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I  finally  come  to  some  4uestions  concerning  Eastern  Europe. 

In  the  Eastern  European  countries,  there  are  lots  of  women  in  science  and 

technology,  as  there  are  in  the  technical  professions.  What  was  the 

determining  factor  that  made  those  women  go?  In  the  West  we  look  at  it 

and  try  to  imagine  factors  from  which  we  could  learn. 

The  social  context:  all  citizens  were  supposed  to  work  outside  the  home, 

work  was  not  considered  as  a  'hobby'  for  women.  Children  have  working 

mothers. 

The  school:  a  female  teaching  staff,  therefore  role  models  in  science. 
Contacts  between  schools  and  the  working  place,  few  contacts  outside  the 
country:  accent  on  science  and  technology,  less  on  modern  languages. 
Subjects  girls  in  the  West  are  traditionally  good  at. 
These  are  some  of  the  (actors  that  we  think  can  contribute  to  women's 
choice  of  science.  They  were  fulfilled  in  the  Eastern  countries.  Did  they 
make  the  difference? 

More  than  ten  years  of  gender  studies  make  one  suspicious  in  many 

respects,  and  we  in  GASAT  are.  So  other  questions  come  up  as  well: 

what  is  the  status  of  science,  of  technology  in  society? 

Is  there  a  free  choice  of  study,  or  is  there  a  planned  entrance  to  higher 

education. 

What  are  the  men  choosing? 

How  is  the  position  of  women  in  science  and  technology  developing  since 
the  opening  towards  the  Weit.  How  is  women's  employment  developing? 
Answers  to  these  questions  might  throw  different  light  on  the  position  of 
women  in  science  and  technology. 

But  one  thing  is  sure:  the  women  <//</ study  science  and  technology.  Appa- 
rently no  lack  of  spatial  ability.  No  lack  of  logical  reasoning.  No  lack  of 
stlfconfidence,  no  negative  advice  from  teachers.  Are  your  genes  different 
from  ours,  or  how  did  you  do  it? 

I  think  it  is  worth  studying  those  questions,  in  ,>rder  to  see  if  they  can 
provide  us  with  insight. 
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And  to  the  women  from  the  East  I  would  like  to  ask:  why  do  you  come  to 
a  GASAT  conference?  How  do  you  think  you  can  benefit  from  it? 
\f/hen  I  read  your  contributions  to  the  conference,  there  is  one  remark  that 
comes  to  my  mind:  learn  to  be  suspicious  when  the  position  of  women  is  at 
stake.  Never  take  things  for  granted.  If  it  is  said:  this  measure,  this  act,  is 
good  for  women,  check  whether  it  is  true,  keep  following  the  outcomes. 
If  a  new  curriculum  is  proposed,  analyse  if  it  contains  topics  of  interest  for 
both  women  and  men.  This  means:  topics  for  women  and  men  together, 
topics  for  men,  topics  for  women.  And  this  all  in  the  same  curriculum. 
Remember  we  are  in  GASAT  not  talking  about  gender-neutral  science,  but 
about  gender-inclusive  science. 

If  a  new  course  of  study  is  proposed,  does  it  lead  for  women  to  solid  job 
perspectives? 

Are  men  given  any  education  about  what  it  means  to  be  a  working  person 
and  to  have  a  family? 

We  hope  a  mutual  exchange  will  take  place:  from  the  West  to  the  East 
about  the  inclusion  of  the  gender  perspective  in  your  work,  from  the  East 
to  the  West  the  insight  about  what  in  your  systems  worked  for  women. 

Dear  colleagues. 

You  are  staiting  a  conference  where  you  want  to  discuss  lots  of  things. 
Questions  in  your  own  papers  you  sent  us  months  ago.  And  now  I  come  up 
with  new  questions!  I  nevertheless  thought  it  better  to  do  it  now  than  at  the 
end  of  the  conference.  May  be  you  can  think  it  over. 
I  h„ve  in  the  past  minutes  started  by  remembering  the  objectives  of 
GASAT.  I  stressed  that  GASAT  is  an  association  which  analyses  problems 
from  the  point  of  view  of  gender,  that  we  remain  critical,  and  that  we  want 
to  use  our  insight  to  change  the  position  of  either  sex  when  we  see  that 
groups  are  discriminated  on  the  basis  of  sex,  and,  I  add,  of  race  and 
ethnicity. 

I  then  made  a  brief  'our  around  the  world  describing  the  position  of 
women  in  science  and  technology.  In  doing  so,  I  showed  that  in  spite  of 
libraries  full  of  research,  there  is  still  a  lot,  in  every  place  in  the  world,  that 
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we  don't  know.  Putting  all  our  incenitudes  together  would  show  us  possible 
research  programs.  The  worldwide  position  of  women  has  become  too 
complex  to  be  phrased  in  one  uniform  analysis.  But  still,  we  can  use  this 
conference  to  meet  each  other  and  to  gain  a  better  understanding  of  the 
social  contexts  we  live  in  and  how  this  shapes  our  lifes  in  science  and 
technology. 

I  wish  you  a  good  conference. 


472 
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Abstract 

Despite  recent  efforts  in  the  United  States  to  increase  the  participation  of 
women  in  advanced  educational  training  and  professional  fields  linked  to 
applied  mathematics  and  technology,  women  are  still  underrepresented  in 
these  fields  of  study  and  work.  This  is  even  true  among  women  gifted  in 
mathematics.  Why?  Many  possible  causes  have  been  proposed  by  interested 
researchers.  This  paper  focuses  on  a  set  of  social  and  psychological  factors 
that  my  colleagues  and  I  have  been  studying  for  the  last  20  years.  It  begins 
with  a  brief  review  of  the  gender  differences  in  educational  and 
occupational  choices  among  the  gifted  -  focusing  particularly  on 
math-related  fields.  It  then  summarizes  a  model  to  account  for  these 
differences,  reviews  the  available  evidence  to  support  the  hypotheses 
generated  by  the  model,  discusses  the  role  that  socialization  agents  may  play 
in  perpetuating  these  gender  differences. 
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Despite  recent  efforts  in  tlie  United  States  to  increase  the  participation  of  women  in 
advanced  educational  training  and  professional  fields  linked  to  applied  mathematics  and 
technology,  women  are  still  undenepresented  in  these  fields  of  study  and  work.  This  is  even  true 
among  women  gifted  in  mathematics.  Why?  Many  possible  causes  have  been  proposed  by 
interested  researchers.  Discussing  all  of  these  is  beyond  the  scope  of  a  single  talk.  So  today  I'll 
focuses  on  the  set  of  social  and  psychological  factors  that  my  colleagues  and  I  have  been  studying 
for  the  last  20  years.  I'll  begin  with  a  brief  review  of  the  gender  differences  in  these  patterns  among 
the  gifted.  I  will  then  summarize  a  model  to  account  for  these  differences,  review  the  available 
evidence  to  support  the  hypotheses  generated  by  the  model,  discuss  the  role  of  socialization  agents 
may  be  playing  in  perpetuating  these  gender  differences.  I  will  focus  in  particular  on  recent 
findings  regarding  the  under  representation  of  gifted  women  in  maths  and  physical  science.  The 
fact  that  gifted  women  are  underrepresented  in  these  fields  is  especially  worrisome  since  these 
women  clearly  have  sufficient  intellectual  talent  to  participate  as  fully  as  their  male  peers  in  these 
educational  and  vocational  settings. 

Gender  Differences  in  Eaucational  and  Occupational  Patterns 

In  reviewing  the  educational  and  occupational  patterns  of  gifted  men  and  women,  I  have 
relied  heavily  on  two  sets  of  data:  the  longitudinal  data  compiled  on  Terman's  gifted  population  and 
the  cross-sectional  and  longitudinal  data  being  compiled  by  researchers  associated  with  the  Study  of 
Mathematically  Precocious  Youth  originally  based  at  Johns  Hopkins  University. 

Terman's  Gifted  Population 

In  1921,  Terman  began  a  longitudinal  study  of  approximately  1,450  gifted  boys  and  girls  7 
to  15  years  old.  The  original  sample  contained  831  males  and  613  females.  These  individuals  have 
been  recontacted  several  times;  extensive  demographic,  intellectual,  and  social-developmental  data 
were  gathered  at  each  contact.  Because  the  researchers  have  been  able  to  relocate  approximately  80 
percent  of  the  original  sample  at  each  new  wave  of  data  collection,  this  longitudinal  study  provides 
the  richest  and  most  complete  set  of  data  available  on  the  life-span  development  of  gifted  males  and 
females.  Although  bound  by  its  historical  period,  it  provides  the  best  data  available  for  comparing 
the  educational  and  occupational  patterns  of  gifted  males  and  females. 

Gender  differences  in  the  educational  and  educational  patterns  of  Terman's  sample  first 
emerged  when  the  sample  was  in  college.  These  women  and  men  chose  very  different  fields  at 
both  the  graduate  and  undergraduate  level  (Terman  &  Oden,  1947),  in  particular,  with  relation  to 
physical  science  and  engineering:  The  men  were  8-15  times  more  likely  than  the  women  to  earn 
degrees  in  engineering;  similarly  the  men  were  3  times  more  likely  than  the  women  to  earn  degrees 
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in  physical  science.  In  contrast,  the  women  were  3-9  more  likely  than  the  men  to  eam  degrees  in 
education  and  the  humanities.  Ther-  were  also  substantial  differences  in  the  amount  of  education 
obtained  by  the  females  and  males  in  this  study.  While  the  men  and  women  were  equally  likely  to 
eam  their  bachelor's  degree,  the  men  were  more  likely  than  the  women  to  complete  graduate 
degrees. 

Differences  in  occupational  patterns  are  even  more  extreme  (Oden,  1968).  The  most 
striking  difference  lies  in  the  proportion  of  men  and  women  who  reported  having  an  occupation: 
only  42%  of  the  women  were  employed  during  most  of  their  adult  years  compared  to  96%  of  the 
men.  These  women  and  men  also  tended  to  be  employed  in  gender-role  stereotypic  jobs.  The 
women  wer;  especially  likely  to  be  underrepresented  in  high  status  jobs  of  all  kinds,  and  in  the 
fields  of  science  and  engineering  (less  than  1%  of  the  women  compared  to  15%  of  the  men.  In 
<;ontrast,  the  were  over  represented  in  the  fields  of  precoUege  teaching  (27%  versus  4%  of  the 
males),  and  social  welfare  (6%  compared  to  0%).  Clearly  these  gifted  women  were  greatly 
underrepresented  in  the  fields  of  math  and  physical  science  despite  their  exceptional  talent. 

Johns  Hopkins  Study  of  the  Gifted 

Over  the  past  20  years,  Julian  Stanley  and  his  colleagues  at  Johns  Fiopkins  University  have 
been  studying  mathematically  and  verbally  precocious  children.  During  this  period,  several 
thousand  junior  high  school-aged  children  drawn  from  regional  and  national  talint  searches  have 
been  given  aptitude  tests  and  questionnaires  tapping  attitudes,  career  plans,  interests,  and  values. 
Many  of  these  children  have  been  or  are  currently  being  retested  in  order  to  chart  their  educational 
development. 

Perhaps  the  most  interesting  aspect  of  the  data  emerging  from  these  studies  is  their 
similarity  to  the  findings  of  the  Terman  studies,  especially  given  the  social  changes  that  have 
occurred  during  the  last  50  years.  Just  as  was  true  in  the  Terman  study,  fewer  females  than  males 
have  emerged  as  gifted  in  mathematics  in  each  of  the  Johns  Hopkins  studies  (Benbow  &  Stanley, 
1982,  1983).  Furthermore,  the  boys  in  the  Johns  Hopkins  samples  have  consistently  scored  higher 
than  the  females  on  the  SAT-Math  test  (the  test  used  by  the  Johns  Hopkins  team  to  assess 
mathematical  talcnt)(Benbow  &  Stanley,  1982,  1983).  Finally,  the  girls  have  scored  as  well  as  the 
boys  on  the  SAT-Verbal  test  (the  test  used  to  assess  verbal  talent).  Thus,  as  was  true  of  the  Terman 
sample,  giftedness  in  math  is  more  common  and  more  extreme  among  boys.  In  contrast,  verbal 
precocity  appears  more  equally  distributed  between  the  sexes  (Fox  &  Cohn,  1980). 

The  pattern  of  gender  differences  in  educational  pursuits  is  also  quite  similar  across  the  two 
studies  despite  the  lapse  of  50  years.  In  fact,  differences  that  were  not  apparent  until  college  in  the 
Terman  sample  are  evident  in  the  Johns  Hopkins  samples  by  junior  high  school.  This  difference  is 
best  characterized  in  terms  of  the  under  representation  of  girls  in  "extra"  educational  settings. 
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especially  settings  associated  with  math  and  science.  The  Johns  Hopkins  teams  have  consistently 
found  that  gifted  girls  were  lesr  likely  than  gifted  boys  to  be  enrolled  in  accelerated  and/or  special 
math  and  science  programs  (Benbow  and  Stanley,  1982;  Stanley,  1976),  to  respond  positively  to  an 
invitation  to  join  a  gifted  math  and  science  program  (George  and  Denham,  1976;  Stanley,  1976), 
and  to  enter  college  early  (Stanley,  1976).  In  addiuon,  in  follow-ups  of  the  boys  and  girls  who 
enrolled  in  the  Johns  Hopkins  Summer  Enrichment  courses,  the  girls  were  less  likely  to  remain  on 
an  accelerated  math  track  (Fox  and  Cohn,  1980),  enrolled  in  fewer  physics  courses  (Benbow  and 
Stanley,  1982;  Benbow  and  Minor,  1986),  were  less  likely  to  take  AP  courses  in  the  sciences  and 
less  likely  to  take  advanced  placement  exams  or  college  board  achievement  tests  in  chemistry  and 
physics  (Benbow  and  Minor,  1986),  expressed  less  interest  in  majoring  in  science  or  engineering  in 
college  than  the  boys  (Benbow  and  Stanley,  1984)  and  reported  liking  physics  and  chemistry  less  in 
high  school  (Benbow  and  Minor,  1986),  and  finally  were  significantly  less  likely  to  major  in  the 
physical  sciences  and  engineering  in  college,  to  seek  post  graduate  training  in  physics,  computer 
science,  and  engineering,  and  to  aspire  to  a  career  in  physical  science  and  engi.ieering,  particularly 
a  research  career  in  these  fields  (Benbow,  1988).  These  difference  exist  despite  the  fact  that  these 
girls,  like  the  girls  in  the  Terman  study,  did  just  as  well  as  the  boys  in  their  high  school  math  and 
science  courses. 

Conclusions 

As  is  true  for  the  population  at  large  (Eccles,  1984),  gifted  females  are  less  likely  to  study 
and  to  enter  occupation  related  to  applied  mathematics,  physical  science  and  engineering.  One 
might  argue  that  the  under  representation  of  females  in  the  sciences  is  a  natural  consequence  of  the 
pattern  of  gender  differences  on  the  aptitude  measures  taken  by  both  Temian  and  the  JoiiP.s  Hookins 
team.  This  is  an  unwarranted  conclusion  for  several  reasons.  First,  both  of  these  studies  focuit  d  on 
gifted  children.  Thus,  even  though  the  females  may  have  had  less  math  aptitude  than  their  male 
peers,  they  certainly  had  sufficient  aptitude  to  become  important  contributors  to  the  scientific 
professions.  The  critical  question  was  pointed  out  by  Lila  Braine  in  her  response  to  Benbow's  1988 
article  in  Brain  and  Behavioral  Science  -  to  quote  "WHY  ARE  WOMEN  VIRTUALLY  ABSENT 
FROM  FIELDS  FOR  WHICH  THEY  CLEARLY  HAVE  THE  REQUISITE  MATH  SKILLS?" 
Second,  while  aptitude  differences  were  positively  related  to  the  subsequent  mathematical  training 
of  gifted  boys  in  the  Johns  Hopkins  programs,  aptitudinal  differences  were  unrelated  to  the  gifted 
girls'  decisions  regarding  both  enrollment  in  subsequent  accelerated  math  classes  (Fox  and  Cohn, 
1980)  and  intended  college  major  (Benbow  and  Stanley,  1984).  Furthermore,  the  gender 
differences  in  high  school  physics  enrollment  and  in  intended  college  major  were  significant  even 
with  the  differences  in  math  aptitude  controlled  (Benbow  and  Stanley,  1982,  1984;  Benbow  and 
Minor,  1986;  Benbow.  1988). 
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Given  these  concerns,  it  is  quite  likely  that  social  forces  and  personal  beliefs  play  a 
significant  role  in  perpetuating  thes:  gender  differences  in  the  educational  and  vocational  patterns 
of  gifted  individuals.  And,  although  institutional  barriers  and  discriminatory  practices  undoubtedly 
account  for  some  of  the  differences,  psychological  and  social  developmental  processes  are  also 
important  (see  Eccles,  1984;  Eccles  and  Hoffman,  1984).  These  processes  are  the  focus  of  the 
remainder  of  this  talk.  Neither  the  potential  causal  impact  of  aptitudinal  differences  on  male  and 
female  achievement  patterns  nor  the  possible  causes  of  gender  differences  in  performance  on 
aptitude  tests  will  be  discussed. 

Psychological  Influences  on  Educational  and  Vocational  Choices 

In  particular  I  will  foc><s  on  a  general  model  of  achievement-related  choices  developed  by 
my  colleagues  and  I  ov,;r  the  past  several  years  (Eccles,  Adler,  Futterman,  Goff,  Kaczala,  Meece, 
and  Midgley,  1983  c^d  Meece  e',  al.,  1982).  Given  the  importance  attached  to  gender  role  by  many 
investigators  in  Uiis  field  (e  Fox  and  Cohn,  1980;  Nash,  1979).  special  attention  will  be  paid  to 
the  ways  in  vhicH  gender-role  socialization  may  be  affecting  gifted  individuals'  educational  and 
occupational  'Jccisions. 

A  Model  of  Achieve.Tient-Related  Choices 

Over  th-,  past  20  yeir«.  my  colleagues  and  I  have  studied  the  motivational  and  social  factors 
infiuencing  such  long  and  short  range  achievement  goals  and  behaviors  as  career  aspirations, 
vocational  and  ^vocational  choices,  course  selections,  persistence  on  difficult  tasks,  and  the 
allocation  of  effort  across  various  achievement-related  activities.  Given  the  striking  differences  in 
the  educational  and  vocational  patterns  of  intellectually  able,  as  well  as  gifted,  males  and  females, 
we  have  been  particularly  interested  the  motivational  factors  underlying  males'  and  females' 
educational  and  vocational  decisions.  Frustrated  with  the  number  of  seemingly  disconnected 
theories  proliferating  to  explain  gender  differences  in  these  achievement  patterns,  we  developed  a 
comprehensive  theoretical  framework  to  guide  our  research  endeavor.    Drawing  upon  the 
theoretical  and  empirical  work  associated  with  decision-making,  achievement  theory,  and 
attribution  theory  (see  Atkinson,  1964,  Crandall,  1969,  and  Weiner,  1974),  we  have  elaborated  a 
model  of  achievement-related  choices.  This  model,  depicted  in  Figure  1,  links  educational, 
vocational,  and  other  achievement-related  choices  most  directly  to  two  sets  of  beliefs:  the 
individual's  expectations  for  success  and  the  importance  or  value  the  individual  attaches  to  the 
various  options  perceived  by  the  individual  as  available.  The  model  also  specifies  the  relation  of 
these  beliefs  to  cultural  norms,  experiences,  aptitudes,  and  to  those  personal  beliefs  and  attitudes 
that  are  commonly  assumed  to  be  associated  with  achievement-related  activities  by  researchers  in 
this  field  (Eccles  et  al.,  1983).  In  particular,  the  model  links  achievement-related  beliefs,  outcomes. 
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and  goals  to  causal  attribuuonal  patterns,  to  the  input  of  socializers  (primarily  parents  and  teachers), 
to  gender-role  beliefs,  to  self  perceptions  and  self  concept,  and  to  one's  perceptions  of  the  task 
itself.  Each  of  these  factors  are  assumed  to  influence  both  the  expectations  one  holds  for  future 
success  at  the  various  achievement-related  options  and  the  subjective  value  one  attaches  to  these 
various  options.  These  expectations  and  the  value  attached  to  the  various  options,  in  turn,  are 
assumed  to  influence  choice  among  these  options. 
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For  example,  let  us  consider  course  enrollment  decisions.  The  mode!  predicts  that  people 
will  be  most  likely  to  enroll  in  courses  that  they  think  they  will  do  well  in  and  that  have  high  task 
value  for  them.  Expectations  for  success  depend  on  the  confidence  the  individual  has  in  his/her 
intellectual  abilities  and  on  the  individual's  estimations  of  the  difficulty  of  the  course.  These  beliefs 
have  been  shaped  over  time  by  the  individual's  !.  ■■■eriences  with  the  subject  matter  and  by  the 
individual's  subjective  interpretation  of  thr  .*  exi-'.-.rv'jnces  (e.g.  does  the  person  think  that  her/his 
successes  are  a  consequence  of  high  ability  or  lots  of  hard  work?).  The  value  of  a  particular  course 
is  also  influenced  by  several  factors  including  the  following:  Does  the  person  like  doing  the  subject 
material?;  Is  the  course  required?;  Is  the  course  seen  as  instrumental  in  meeting  one  of  the 
individual's  long  or  short  range  goals?;  Have  the  individual's  parents  or  counselors  insisted  that  the 
course  be  taken  or,  conversely,  have  other  people  tried  to  discourage  the  individual  from  taking  the 
course?;  Is  the  person  afraid  of  tlie  material  to  be  covered  in  the  course? 

Three  features  of  our  mooel  are  particularly  important  for  understanding  gender  differences 
in  educational  and  vocational  decisions:  The  first  of  these  is  our  focus  on  achievement-related 
choices  as  the  outcome  of  interest.  We  believe  that  individuals  continually  make  choices,  both 
consciously  and  nonconsciously,  regarding  how  they  will  spend  their  time  and  their  efforts.  Many 
of  the  most  significant  gender  differences  in  vocational  aspirations  and  occupational  choices,  occur 
on  achievement-related  behaviors  that  involve  the  element  of  choice,  even  if  the  outcome  of  that 
choice  is  heavily  influenced  by  socialization  pressures  and  cultural  norms.  Conceptualizing  gender 
differences  in  achievement  patterns  in  terms  of  choice  takes  one  beyond  the  question  of  "Why  aren't 
women  more  like  men?"  to  the  question  "Why  do  women  and  men  make  the  choices  they  do?". 
Asking  this  latter  question,.in  turn,  legitimizes  the  choices  both  women  and  men  make  and  suggests 
several  new  variables  as  possible  mediators  of  the  gender  differences  we  observe  in  individuals' 
educational  and  occupational  choices.  By  legitimizing  the  choices  of  both  men  and  women,  it 
allows  us  to  look  at  the  gender  differences  from  a  choice  perspective  rather  than  a  deficit 
perspective. 

Conceptualizing  gender  differences  in  achievement-related  behaviors  in  terms  of  choice 
highlights  a  second  important  component  of  our  perspective;  namely,  the  issue  of  what  becomes  a 
part  of  an  individual's  field  of  possible  choices.  Although  individuals  do  choose  from  among 
several  options,  they  do  not  actively,  or  consciously,  consider  the  full  range  of  objectively  available 
options  in  making  their  selections.  Many  options  are  never  considered  because  the  individual  is 
unaware  of  their  existence.  Other  options  are  not  seriously  considered  because  the  individual  has 
inaccurate  information  regarding  either  the  option  itself  or  the  individual's  possibility  of  achieving 
the  option.  For  example,  a  girl  may  have  inaccurate  information  regarding  the  full  range  of 
activities  an  engineer  can  do  or  inaccurate  information  regarding  the  financial  assistance  available 
for  advanced  educational  training.  Still  other  options  may  not  be  seriously  considered  because  they 


do  not  fit  in  well  with  the  individual's  gender-fole  schema.  Assimilation  of  the  culturally  defined 
gender-. ole  schema  can  have  such  a  powerful  effect  on  one's  view  of  the  world  that  activities 
classified  as  part  of  the  opposite  sex's  role  are  rejected,  often  nonconsciously,  without  any  serious 
evaluation  or  consideration. 

Understanding  the  processes  shaping  individuals'  perceptions  of  their  field  of  viable  options 
is  essential  to  our  understanding  of  the  dynamics  leading  women  and  men  to  m^ke  such  different 
occupational  and  educational  decisions.  Yet  there  is  very  little  evidence  regarding  these  processes 
and  their  link  to  important  work  choices.  Socialization  theory  provides  a  rich  source  of  hypotheses; 
few  of  which  have  been  tested.  For  example,  one  effect  of  role  models  may  be  legimatizing  novel 
and/or  non-traditional  gender-role  options.  Parents,  teachers,  and  school  counselors  can  also 
influence  students'  perceptions  of  their  field  of  options  through  the  information  and  experiences 
they  provide  the  students  regarding  various  options.  Finally,  peers  can  affect  the  options  seriously 
considered  by  either  providing  or  withholding  support  for  various  alternatives.  These  peer  effects 
can  be  both  quite  direct  (e.g.  laughing  at  a  girl  wh;n  she.  says  she  is  considering  becoming  a 
nuclear  physicist),  and  very  indirect  (e.g.  anticipation  of  one's  future  spouse's  support  for  one's 
occupational  commitments). 

The  third  important  feature  of  our  perspective  is  the  explicit  assumption  that  achievement- 
related  decisions,  such  as  the  decision  to  enroll  in  an  accelerated  math  program  or  to  major  in 
education  rather  than  engineering,  are  made  within  the  context  of  ,  complex  social  reality  that 
presents  each  individual  with  a  wide  variety  of  choices;  each  of  which  has  both  long  range  and 
immediate  consequences.  Furthermore,  the  choice  is  often  between  two  or  more  positive  options  or 
between  two  or  more  options  that  each  have  both  positive  and  negative  components.  For  example, 
the  decision  to  enroll  in  a  physics  course  is  typically  made  in  the  context  of  other  important 
decisions  such  as  whether  to  take  advanced  English  or  a  second  foreign  language,  whether  to  take  a 
course  with  one's  best  friend  or  not,  whether  it's  more  important  to  spend  one's  senior  year  working 
hard  or  having  fun,  etc.  Too  often  theorists  have  focused  attention  on  the  reasons  why  capable 
women  do  not  select  the  high  status  achievement  options  and  have  failed  to  ask  why  they  select  the 
options  they  do.  This  approach  implicitly  assumes  that  complex  choices,  such  as  career  and  course 
selection,  are  made  in  isolation  of  one  another;  for  example,  it  is  assumed  that  the  decision  to  take 
advanced  math  is  based  primarily  on  variables  related  to  math.  We  explicitly  reject  this 
assumption,  arguing  instead  that  it  is  essential  to  understand  the  psychological  meaning  of  the 
roads  taken  as  well  as  the  roads  not  taken  if  we  are  to  understand  the  dynamics  leading  to  the 
differences  in  men's  and  women's  achievement-related  choice. 

Consider,  as  an  example,  two  gifted  high  school  students:  Mary  and  Barbara.  Both  young 
women  enjoy  mathematics  and  have  always  done  very  well.  Both  have  been  identified  as  gifted  in 
mathematics  and  have  beep  offered  the  opportunity  to  participate  in  an  accelerated  math  program  at 
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the  local  college  during  the  next  school  year.  Barbara  hopes  to  major  in  journalism  when  she  gets 
to  college  and  has  also  been  offered  the  opportunity  to  work  part  time  on  the  city  newspaper  doing 
odd  jobs  and  some  copy  editing.  Mary  hopes  to  major  in  biology  in  college  and  plans  a  career  as  a 
research  scientist.  Taking  the  accelerated  math  course  involves  driving  to  and  from  the  college. 
Since  the  course  is  scheduled  for  the  last  period  of  the  day.  it  will  take  the  last  two  periods  of  the 
day  as  well  as  I  hour  of  after-school  time  to  take  the  course.  What  wiU  the  young  women  do?  It  aU 
likelihood.  Mary  will  enroll  in  the  program  because  she  both  likes  math  and  thinks  that  the  effort 
required  to  both  take  the  class  and  master  the  material  is  worthwhile  and  important  for  her  long 
range  career  goals.  Barbara's  decision  is  more  complex.  She  may  want  to  take  the  class  but  may 
also  think  that  the  time  required  is  too  costly.  especiaUy  given  her  alternative  opportunity  at  the  city 
paper.  Whether  she  takes  the  college  course  or  not  will  depend  a  lot  on  the  advice  she  gets  at  home 
and  from  her  counselors.  If  they  stress  the  importance  of  the  math  course  then  its  subjective  worth 
to  her  will  increase.  If  its  subjective  worth  increases  sufficienUy  to  outweigh  its  subjective  cost, 
then  Barbara  will  probably  take  the  course  despite  its  cost  in  time  and  effort. 

In  summary,  we  assume  that  achievement-related  choices,  are  guided  by  the  following:  (a) 
one's  expectations  for  success  on  the  various  options,  (b)  by  the  relation  of  the  options  both  to  one's 
short  and  long  range  goals  and  to  one's  core  self  identity  and  basic  psychological  needs,  (c)  by  the 
individual's  gender-role  schema,  and  (d)  by  t^  potential  cost  of  investing  time  in  one  activity  rather 
than  another.  All  of  these  psychological  variables  are  influenced  by  one's  experiences,  by  cultural 
norms,  and  by  the  behaviors  and  goals  of  one's  socializers  and  peers.  Let  me  now  discuss  each  of 
these  variables  in  more  detail  as  they  relate  to  the  achievement-related  decisions  of  gifted  men  and 
women.  It  should  be  noted,  however,  that  although  there  are  sound  theoretical  reasons  for 
suggesting  these  links,  in  most  cases  the  essential  empirical  woric  remains  to  be  done. 

Expectations  for  Success/Confidence  In  One's  Ability 

Expectations  for  success  and  confidence  in  one's  abilities  to  succeed  have  long  been 
recognized  by  decision  and  achievement  theorists  as  important  mediators  of  behavioral  choice  (e  g 
Atkinson.  1964;  Bandura.  1977;  Lewin.  1938;  Parsons.  Ruble.  Hodges.  &  Small.  1976;  Weiner! 
1974).  There  have  been  numerous  studies  demonstrating  the  link  between  expectations  and  a 
variety  of  achievement-related  behaviors  including  educational  and  vocational  choices  among  both 
average  and  gifted  populations.  For  example.  Hollinger  (1983)  documented  a  fairiy  strong 
relationship  between  gifted  giris'  confidence  in  their  math  abilities  and  their  aspirations  to  enter 
math-related  vocations  such  as  engineering  and  computer  science.  Similarly.  Terman  (1926)  found 
a  positive  relationship  between  gifted  students'  subject  matter  preferences  and  their  ratings  of  the 
ease  of  the  subject  for  themselves. 
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But  do  males  and  females  differ  in  their  expectations  for  success  at  various  academic 
subjects  and  in  various  occupations?  For  the  population  at  large,  females  from  about  age  10-12 
report  lower  expectations  for  their  performance  and  less  confidence  in  their  ability  in  mathematics 
than  boys;  females  also  score  lower  on  measures  of  math  efficacy  than  males  (^^'^  &  »^^^^«- 
1981-  Brush.  1980;  Dweck  &  Licht,  1980;  Nicholls.  1875;  Eccles.  1989;  Eccles  et  al.  1984)  In 
addition  these  differences  in  self-perception  are  one  of  the  mediators  of  the  gender  differences  m 
occupational  decisions.  The  answers  is  less  clear  with  regard  to  the  gifted  population.  For 
example,  on  the  one  hand.  Fox  (1982)  found  that  highly-motivated  gifted  girls  have  lower  self- 
confidence  than  equally  highly-motivated  gifted  boys;  similarly.  Terman  (1926)  found  that  g.f.d 
girls  were  more  likely  to  underestimate  their  intellectual  skills  and  knowledge  while  gifted  boys 
were  more  likelv  to  overestimate  theirs.  On  the  other  hand,  Tidwell  (1980)  found  no  gender 
differences  on  measures  of  general  self-concept;  similarly,  both  Tidwell  (1980)  and  Toml.nson- 
Keasey  and  Smith-Winberry  (1982)  found  no  gender  diftercnces  on  measures  of  Locus  of  Control 
(a  construct  often  linked  to  self  confidence  and  personal  efficacy  beliefs;  e.g.  Bandura.  1977).  There 
is  also  little  evidence  to  support  the  hypothesis  that  gifted  girls  are  less  confident  than  gifted  boys  o 
their  math  and  science  ability.  For  example,  Benbow  and  Stanley  (1982)  found  no  substantial 
gender  difference  in  gifted  students'  estimates  of  their  math  and  science  competence;  similarly, 
although  the  gifted  students  in  his  study  did  prefer  courses  that  they  thought  were  easier  for  them 
the  boys  and  girls  in  Terman's  study  (1926)  did  not  differ  in  their  perceptions  of  the  ease  of 
mathematics.   Finally.  Schunk  and  Lilly  (1982)  found  gender  difference  in  gifted  children  s 
ex-iectations  for  success  on  a  laboratory  math  task. 

'      Given  this  mixed  set  of  results,  it  is  not  clear  that  gifted  girls  arc  typically  less  confident  of 
their  intellectual  abilities  than  are  gifted  boys.  Although  it  is  true  than  the  differences,  when  they 
are  found  do  support  this  conclusion,  the  differences,  even  when  they  exist,  are  quite  small. 
Furthermore,  the  mediating  role  of  these  differences  in  explaining  the  gender  differences  m 
educational  and  vocational  choices  has  not  been  demonstrated.  It  is  possible,  however,  that 
researchers  have  been  assessing  the  wrong  expectancies.  Typically,  the  students  are  asked  to  report 
on  their  confidence  about  succeeding  on  an  upcoming  task  or  course.  They  are  not  asked  how 
confident  they  are  that  they  could  succeed  in  particular  professions  or  in  particular  advanced 
training  programs.  TTiey  are  also  not  asked  how  much  effort  they  think  it  will  take  to  succeed  in 
various  professions  or  advanced  training  programs.  It  could  be  that  gifted  girls  are  less  confident 
than  gifted  boys  of  their  prospects  for  success  in  these  more  abstract,  distant  activities.  It  is  also 
possible  that  gifted  girls  are  as  confident  as  gifted  boys  are  in  their  ability  to  succeed  but  assume 
that  it  will  take  a  lot  more  effort  to  succeed  than  their  male  peers  assume  it.  will  take.  As  noted 
earlier  either  of  these  beliefs  could  mediate  a  gender  difference  in  the  educational  and  vocational 
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decisions  of  gifted  individuals,  especially  given  the  gender  stereotyping  of  high  status  occupations. 
Clearly  more  research  is  needed  before  these  hypotheses  can  be  evaluated. 


Values  as  Mediators  of  Achievement-Related  Choices 

Value  is  the  second  major  component  of  our  expectancy/value  model  of  achievement-related 
choices.  We  predict  that  decisions  regarding  course  enrollments,  college  majors,  and  occupational 
choice  are  influenced  by  the  value  individuals  attach  to  the  various  achievement-related  options 
they  believe  are  available  to  them.  Furthermore,  subjective  value  is  hypothesized  to  have  at  least  as 
much  influence  as  expectations  for  success  on  educational  and  vocational  choices.  Finally,  given 
the  probable  impact  of  gender-role  socialization  on  the  variables  assumed  to  be  associated  with 
subjective  task  value,  gender  differences  in  the  subjective  value  of  various  achievement-related 
options  are  predicted  to  be  important  mediators  of  gender  differences  in  achievement-related 
choices  in  both  typical  and  gifted  populations.  Our  own  data  support  this  hypothesis.  In  a 
longituuinal  study  of  the  math  course  enrolln.ent  decisions  of  high  aptitude,  college-bound  students, 
gender  differences  in  students'  decisions  to  enroll  in  advanced  mathematics  were  mediated 
primarily  by  gender  differences  in  the  value  the  students'  attached  to  mathematics  (Eccles,  Adler, 
and  Meece,  1984).  More  specifically,  the  giris  were  less  likely  than  the  boys  to  enroll  in  advanced 
mathematics  primarily  because  they  felt  that  math  was  less  important,  less  useful,  and  less 
enjoyable  than  did  the  boys. 

Since  value  means  many  things  to  different  social  scientists  and  since  value  has  received  so 
little  systematic  attention  until  recently,  I  would  like  to  elaborate  on  our  interpretation  of  value  and 
its  link  to  achievement-related  choices  before  reviewing  the  empirical  literature.  Like  others  (e.g. 
Crandall,  1969;  Crandall,  Katkovsky,  and  Preston,  1962;  Raynor,  1974;  and  Stein  and  Bailey, 
1973),  we  assume  that  task  value  is  a  quality  of  the  task  that  contributes  to  the  increasing  or 
declining  probability  that  an  individual  will  select  it.  We  have  defined  this  quality  in  terms  of  four 
components:  (1)  the  utility  value  of  the  task  in  facilitating  onu's  long  range  goals  or  in  helping  the 
individual  obtain  immediate  or  long  range  external  rewards  ;  (2)  intrinsic  interest  in  the  task;  (3) 
attainment  value  or  the  value  an  activity  has  because  engaging  in  it  is  consistent  with  one's  self- 
image;  and  (4)  the  cost  of  engaging  in  the  activity.  The  last  two  of  these  are  especially  important 
for  any  consideration  of  the  impact  of  gender  roles  on  the  value  people  attach  to  various  activity 
choices.  So  let  me  say  a  little  bit  mort  about  each  of  these. 


values  that  an  activity  fulfills.  As  they  grow  up  individuals  develop  an  image  of  who  and  what  they 
are.  This  image  is  made  up  of  many  component  parts  including  (a)  conceptions  of  one's  personality 
and  capabilities,  (b)  long  range  goals  and  plans,  (c)  schema  regarding  the  proper  roles  of  men  and 
women,  (d)  instrumental  and  terminal  values  (Rokeach,  1973),  (e)  motivational  sets,  (0  ideal 


^alue.  We  conceptualize  attainment  value  in  terras  of  the  needs  and  personal 
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images  of  what  one  should  be  like;  and  (g)  social  scripts  regarding  proper  behavior  in  a  variety  of 
situations.  Those  pans  of  an  individual's  self-image  that  are  central  or  critical  to  self-definition 
should  influence  the  value  the  individual  attaches  to  various  educational  and  vocational  options; 
these  differential  values,  in  turn,  should  influence  the  individual's  achievement-related  choices 
(Eccles,  Adler,  and  Meece,  1984;  Maricus,  1980;  Parsons  and  Goff,  1980).  For  example,  if  helping 
other  people  is  a  central  part  of  Individual  fi's  image,  then  fi  should  place  higher  value  on  "helping" 
occupations  than  on  "non-helping"  occupations. 

Essentially,  I  am  arguing  that  personal  needs,  self  images,  and  values  operate  in  ways  that 
both  reduce  the  probability  of  engaging  in  those  activities  or  roles  perceived  as  inconsistent  with 
one's  central  values  and  increase  the  probability  of  engaging  in  roles  or  activities  perceived  as 
consistent  with  one's  definition  of  self.  More  specifically,  we  believe  that  individuals  perceive  tasks 
in  terms  of  certain  characteristics  that  can  be  related  to  their  needs  and  values.  For  example,  a 
difficult  task  requiring  great  effort  for  mastery  may  be  perceived  as  an  achievement  task;  if  it  also 
involves  pitting  one's  performaiice  against  others,  it  may  be  perceived  as  s  competitive  task.  Other 
tasks  may  be  perceived  in  terms  of  nurturance,  power,  or  ascethetic  pleasure.  Participating  in  a 
particular  task  will  require  the  demonstration  of  the  characteristics  associated  with  the  task. 
Whether  this  requirement  is  seen  as  an  opportunity  or  a  burden  will  depend  on  the  individual's 
needs,  motives,  and  personal  values,  and  on  the  individual's  desire  to  demonstrate  these 
characteristics  both  to  him/herself  and  to  others.  To  the  extent  that  females  and  males  have 
different  self-images,  various  activities  will  come  to  have  different  subjective  value  for  females  and 
males.  And,  to  the  extext  that  females  and  males  place  differential  subjective  value  on  various 
educational  and  vocational  options,  they  should  also  differ  in  their  educational  and  vocational 
choices.  This  hypotheses  is  discussed  in  more  detail  later. 

Perceived  Co.'it.  The  value  of  a  task  also  depends  on  a  set  of  beliefs  that  can  best  be 
characterized  as  the  cost  of  participating  in  the  activity.  Cost  is  influenced  by  many  factors,  such  as 
anticipated  anxiety,  fear  of  failure,  and,  of  particular  importance  in  the  discussion  of  long  term 
educational  and  vocational  choices,  the  loss  of  time  and  energy  for  other  activities.  People  have 
limited  time  and  energy.  They  can  not  do  everything  they  would  like.  They  must  choose  among 
activities.  To  the  extent  that  one  loses  time  for  Activity  by  engaging  in  Activity  A  and  to  the 
extent  that  Activity  is  high  in  one's  hierarchy  of  importance,  then  the  subjective  cost  of  engaging 
in  A  increases.  Alternatively,  even  if  the  attainment  value  of  A  is  high,  the  value  of  engaging  in  A 
will  be  reduced  to  the  extent  that  the  attainment  value  of  E  is  higher  and  to  the  extent  that  engaging 
in  A  jeopardizes  the  probability  of  successfully  engaging  in  fi. 
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Gender-Roles  and  Task  Value 

This  analysis  has  a  number  of  important  implications  for  our  understanding  of  gender 
differences  in  the  educational  and  vocational  choices  of  gifted,  as  well  as  more  typical,  individuals. 
Because  socialization  shapes  individuals'  goals  and  values,  women  and  men  should  acquire 
different  values  and  goals  through  the  process  of  gender-role  socialization.  Through  their  potential 
impact  on  subjective  task  value,  these  gender  differences  in  value  structure  can  affect  educational 
vocational  choices  in  several  ways. 

For  one,  gender-role  socialization  could  lead  males  and  females  to  have  different  hierarchies 
of  core  personal  values  (such  as  their  terminal  and  instrumental  values,  Rokeach,  1973). 
ConsequenUy,  tasks  embodying  various  characteristics  should  have  different  subjective  values  for 
men  and  women.  For  example,  both  boys  and  girls  stereotype  mathematicians  and  scientists  as 
loners  who  have  litUe  time  for  their  families  or  friends  because  they  work  long  hours  in  a  laborator>' 
or.  abstract  problems  that  typically  have  limited  immediate  social  implications  (Boswell,  1979).  If 
the  analysis  developed  in  the  previous  section  is  correct  such  a  profession  should  hold  litUe  appeal 
to  someone  who  rates  social  values  high  and  thinks  it  is  very  important  to  devote  time  and  energy  to 
one's  family.  Because  gifted  females  rate  social  values  higher  than  gifted  males  (Fcx  and  Denham, 
1974),  gifted  females  should  be  less  likely  to  aspire  to  a  career  as  a  mathematician  or  scientist  than 
gifted  males. 

Several  studies  provide  support  for  the  hypothesized  link  between  personal  values  and 
achievement-related  choices.  Dunteman,  Wisenbaker,  and  Taylor  (1978)  studied  the  link  between 
personal  values  and  selection  of  one's  college  major  using  a  longitudinal,  correlational  design. 
They  identified  two  sets  of  values  both  that  predicted  students'  subsequent  choice  of  major  and 
differentiated  the  sexes:  the  first  set  (labeled  thing-orientation)  reflected  an  interest  in  manipulating 
objects  and  understanding  the  physical  world;  the  second  set  Oabeled  person-orientation)  reflected 
an  interest  in  understanding  human  social  interaction  and  a  concern  with  helping  people.  Students 
who  were  high  on  thing-orientation  and  low  on  person-orientation  were  more  likely  than  other 
students  to  select  a  math  or  a  science  major.  Not  surprisingly,  females  in  their  study  were  more 
likely  than  males  to  be  person-oriented  and  to  major  in  something  other  than  math  or  science;  in 
contrast,  the  male^  were  more  likely  than  the  females  both  to  be  thing-oriented  and  to  major  in  math 
and  science. 

Men  and  women  could  also  differ  in  the  density  of  their  goals  and  values.  There  is  some 
evidence  suggesting  that  men  are  more  likely  than  women  to  exhibit  a  single-minded  devotion  to 
one  particular  goal,  especially  their  occupational  goal.  In  contrast,  women  in  both  gifted  and 
typical  populations  seem  more  likely  than  men  to  be  involved  in,  and  to  value,  competence  in 
several  activities  simultaneously  (Baruch,  Bamett,  and  Rivers,  1983;  Fox,  Pasternak,  and  Pciser, 
1976:  Maines,  1983;  McGinn,  1976;  Terrain  and  Oden,  1947).  For  example,  in  his  study  of 
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doctoral  students  in  mathem»tics,  Maines  (1983)  asked  the  students  what  they  worried  about.  The 
men  were  most  concerned  about  their  professional  status  and  about  their  mentors'  estimates  of  their 
professional  potential.  In  contrast,  the  women  were  most  concerned  about  the  impact  of  their 
graduate  training  on  their  families  and  their  other  interests;  they  felt  that  graduate  training  was 
taking  too  much  time  and  energy  away  from  other  activities  that  they  valued  just  as  much  as  their 
graduate  training.  This  discrepancy  could  reflect  differing  density  patterns  for  ihe  hierarchy  of 
goals  and  personal  values  held  by  these  men  and  women.  That  is,  the  women  appeared  to  place 
high  attainment  value  on  several  goals  and  activities;  in  contrast,  the  men  appeared  more  likely  to 
focus  on  one  main  goal:  their  professional  development.  If  this  is  true  then  the  psychological  cost 
of  engaging  in  their  primary  goal  in  terms  of  time  and  energy  lost  for  other  important  goals  would 
certainly  be  less  for  these  men  than  for  their  female  colleagues. 

Gender  role  socialization  could  lead  males  and  females  to  place  different  value  on  various 
long  range  goals  and  adult  activities.  The  essence  of  gender  roles  (and  of  social  roles  in  general)  is 
that  they  define  the  activities  that  are  central  to  the  role.  In  other  words,  they  define  what  one 
should  do  with  one's  life  in  order  to  be  successful  in  that  role.  If  success  in  one's  gender  role  is  a 
central  component  of  one's  identity,  then  activities  that  fulfill  this  role  should  have  high  value  and 
activities  which  hamper  efforts  at  successfully  fulfilling  one's  gender  role  should  have  lower 
subjective  value.  Gender  roles  mandate  different  primary  activities  for  men  and  women.  Women 
in  the  United  States  are  supposed  to  support  their  husbands'  careers  and  raise  their  children;  men  are 
supposed  to  compete  successfully  in  the  occupational  worid  in  order  to  confirm  their  masculinity 
and  to  support  their  families.  To  the  extent  that  a  gifted  woman  has  internalized  this  cultural 
definition  of  the  female  role,  she  should  rank  order  the  importance  of  various  adult  activities 
differently  than  her  gifted  male  peers.  In  particular,  she  should  rate  the  parenting  and  the  spouse- 
support  roles  as  more  important  than  a  professional  career  role  and  she  should  be  more  likely  than 
her  gifted  male  peers  to  resolve  life's  decisions  in  favor  of  these  family  roles.  In  contrast,  gifted 
men,  like  men  in  general,  should  rate  family  and  career  roles  as  equally  important.  In  fact,  since 
they  can  fulfill  their  family  role  by  having  a  successful  career,  gifted  men,  like  men  in  general, 
should  expect  these  two  seK  of  roles  to  be  compatible.  Consequently,  aspiring  after  a  high  status, 
time  consuming  career  should  not  pose  less  of  a  conflict  for  gifted  men  and  such  careers  should 
have  high  subjective  value  not  only  because  of  the  rewards  inherent  in  these  occupations  but  also 
because  they  fulfill  the  male  gender  role  mandate. 

The  analysis  developed  in  this  section  suggests  the  differential  involvement  of  women  and 
men  in  math  and  science-related  occupations  may  result,  in  part,  from  differences  in  their  interest 
patterns  and  their  personal  values  (for  example,  being  thing-oriented  versus  being  person-oriented). 
Furthermore,  this  analysis  suggests  that  thj  differential  involvement  of  women  and  men  in  high 
status,  time-consuming  occupations  requiring  long  periods  of  pre-professional  training  may  result. 
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in  part,  from  differences  in  men's  and  women's  psychological  investments  in  their  family  roles 
versus  their  professional  roles.  These  gender  differences  in  psychological  investment  in  family 
versus  professional  roles  are  assumed  to  result  from  a  complex  set  of  both  psychological  and 
sociological  forces  including  the  internalization  of  gender  roles,  the  individual's  assessment  or  what 
jobs  and  roles  are  realistically  available,  and  both  overt  and  subtle  forms  of  discrimination  operating 
in  educational  and  occupational  institutions.  Consequently,  women  may  choose  to  limit  their 
investment  in  the  professional  role  because  they  want  to  maximize  their  investment  in  their  family 
roles  or  because  they  think  that  their  opportunities  in  the  professional  role  are  restricted  by 
discriminatory  forces  beyond  their  control,  or  both.  Since  in  the  United  States  careers  in  math  and 
physical  science  are  assumed  to  be  very  time  consuming  and  inflexible,  women  with  traditional 
gender-role  identities  may  be  reluctant  to  enter  these  fields  because  they  believe  the  time  demands 
are  incompatible  with  the  demands  associated  with  raising  a  family. 

An  adequate  test  of  these  hypotheses  requires  not  only  the  demonstration  of  a  gender 
difference  in  interest  patterns  and  value  hierarchies;  it  also  requires  a  demonstration  of  the  proposed 
causal  link  between  these  beliefs  and  the  educational  and  vocational  choices  gifted  men  and  women 
make.  By  and  large,  these  causal  links  have  not  been  assessed  in  either  gifted  or  more  typical 
populations.  Thus,  as  was  true  for  expectations  of  success,  the  essential  research  has  yet  to  be  done. 
However,  even  though  the  causal  relations  implicit  in  this  analysis  have  not  been  adequately 
studied,  several  large  scale  studies  of  the  gifted  have  assessed  gender  differences  in  personal  values 
and  interests.  In  general  the  data  are  consistent  with  the  analysis  in  this  section.  The  details  of 
these  studies  are  outlined  below. 

Gender  Differences  in  the  Values  and  Interests  of  the  Gifted 

Both  the  Terman  study  and  the  SMYF  studies  have  assessed  interests,  values,  and  goals  on  a 
large  number  of  gifted  individuals.  These  studies  suggest  that  gifted  boys  and  girls  have  different 
interests,  values,  and  goals  from  an  early  age.  Although  gifted  boys  and  girls  appeared  more  similar 
in  their  values  and  interests  than  comparison  groups  of  boys  and  girls  drawn  from  the  general 
population,  the  gifted  girls  in  both  studies  had  more  stereotypically  feminine  interest  patterns  than 
the  gifted  boys.  When  asked  their  favorite  school  subjects  the  girls  rated  English,  foreign 
languages,  composition,  music,  and  drama  higher  than  the  boys;  in  contrast  the  boys  rated  the 
physical  sciences,  physical  training,  U.S.  history,  and  sometimes  mathematics  higher  than  the  girls 
(Benbow  and  Stanley,  1984;  George  and  Denham,  1976;  Terman,  1926,  1930).  The  gender 
differences  in  interest  in  mathemat>s  were  typically  quite  weak  if  present  at  all.  In  contrast,  the 
gender  differences  in  interest  in  physics  and  applied  mathematical  fields  like  engineering  are  quite 
consistent  and  fairly  large  (Benbow  and  Minor,  1986,  Benbow,  1988). 
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Similarly,  when  asked  their  occupational  interests  and/or  anticipated  college  major,  girls 
rated  domestic,  secretarial,  artistic,  biological  science,  and  both  medical  and  social  service 
occupations  and  training  higher  than  the  boys  while  the  boys  expressed  more  interest  than  the  girls 
in  both  higher-status  and  business-related  occupat-ons  in  general,  and  in  the  physical  sciences, 
engineering,  and  the  military  in  particular  (Benbow  and  Stanley,  1984;  Fox,  Pasternak,  and  Peiser, 
1976;  Terman,  1926,  1930).  Finally,  when  asked  their  leisure  time  activities  and  hobbies,  similar 
differences  in  interest  patterns  emerged.  At  all  ages,  the  females  both  liked  and  reported  spending 
more  time  than  the  boys  reading,  writing,  and  participating  in  a  variety  of  activities  related  to  arts 
and  crafts,  domestic  skills,  and  drama;  in  contrast,  the  males  spend  more  time  engaged  in  sports, 
working  with  machines  and  tools,  and  involved  with  scientific,  math-related,  and/or  electronic 
hobbies  (Fox,  1976;  McGinn,  1976;  Teraian,  1926, 1930;  Terman  and  Oden,  1947). 

Gender-stereotypic  patterns  of  differences  also  emerged  on  tests  of  personal  values, 
occupational  values,  and  personality  traits.  The  AUport-Vemon-Lindsey  Scale  of  Values  was  given 
to  many  of  the  children  participating  in  the  studies  at  Johns  Hopkins.  The  gifted  girls  typically 
scored  higher  than  the  gifted  boys  on  the  scales  tapping  social  and  aesthetic  values;  in  contrast,  the 
boys  typically  scored  higher  than  the  girls  on  the  scales  tapping  theoretical,  economic,  and  political 
values  (Fox,  1976;  George  and  Denhan,  1976;  McGinn,  1976).  Similarly,  on  the  Strong-Campbell 
Vocational  Interest  test,  the  girls  scored  higher  than  the  boys  on  social  and  aesthetic  interests.  Both 
of  the  boys  and  girls,  however,  scored  equally  high  (and  quite  high)  on  investigative  interests  (Fox, 
Pasternak,  and  Peiser,  1976;  George  and  Denham,  1976;  McGinn,  1976). 

It  is  also  of  interest  to  note  that  the  boys  evidenced  a  more  unidimensional  set  of  interest 
than  the  girls  on  the  Strong-Campbell  Vocational  Interest  test;  that  is,  the  boys  scored  high  on 
investigative  interests  and  low  on  most  other  interests.  In  contrast,  the  girls  scored  higher  than 
average  on  several  interest  clusters  (McGinn,  1976).  A  similar  discrepancy  emerged  when  gifted 
boys  and  girls  were  asked  to  rate  several  occupations  on  a  Semantic  Differential  Scale.  The  boys 
gave  positive  ratings  only  to  traditional  male  scientific  and  mathematical  professions;  the  female 
professions  and  homemaker  role  were  rated  negatively.  In  contrast,  the  girls  gave  both  male  and 
female  typed  professions  a  positive  rating.  In  addition,  they  gave  the  homemaker  role  as  positive  a 
rating  as  their  most  preferred  professional  occupations;  in  contrast,  the  gifted  boys  responded  rather 
negatively  to  the  homemaker  role. 

A  similar  pattern  emerged  on  the  most  recent  data  from  the  Terman  sample  (Sears,  1979). 
The  gifted  men  and  women  were  asked  to  rate  how  importance  each  of  six  goals  were  to  them  in 
making  their  life  plans  during  early  adulthood.  Men  rated  only  area  (occupation)  as  having  had 
higher  importance  than  did  the  women;  in  contrast,  the  women  rated  four  areas  as  having  had  higher 
importance  than  did  the  men  (family,  friends,  richness  of  one's  cultural  life,  and  joy  in  living). 
These  data  suggest  that  the  gifted  women  had  desired  a  more  varied  or  multi-faceted  type  of  life 
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than  the  men  had  desired  at  precisely  the  time  in  one's  life  when  people  make  the  major  decisions 
about  their  life  plans.  One  other  pattern  characterized  the  responses  of  these  gifted  men  and 
women:  Consistent  with  our  hypothesis,  the  men  rated  family  and  occupation  as  of  equal 
importance  while  the  women  rated  family  as  more  important  than  occupation. 

Summary.  There  are  clear  differences  in  the  interests,  values,  and  preferences  between 
gifted  males  and  females.  Furthermore,  these  differences  reflect  gender-stereotyped  patterns.  These 
results  are  consistent  with  the  analysis  linking  values  to  gender  differe  '"Cs  in  educational  and 
vocational  choices.  Additional  support  for  this  hypothesis  comes  from  a  recent  report  by  Benbow 
and  Stanley  (1982).  Gifted  girls  in  their  study  were  less  likely  than  gifted  boys  to  take  advanced 
mathematics  in  part  because  they  liked  language-related  courses  more  than  they  liked  mathematics 
courses.  In  addition,  Benbow  and  Stanley  (1984)  found  weak  but  consistent  positive  i.^lations  in 
their  gifted  samples  between  liking  of  biology,  chemistry,  and  physics  and  subsequent  plans  to 
major  in  biology,  chemistry,  and  physics  respectively.  In  addition,  students'  interest  did  predict 
course  taking  in  high  school  and  college  (Benbow  and  Minor,  1986). 

Parents,  Teachers,  and  Counselors 

Gender  differences  in  educational  and  vocational  choices  could  also  result  from  differential 
socialization  experiences.  Several  studies  have  documented  the  importance  of  social  support  from 
parents,  teachers  and  counselors  in  lives  of  women  who  make  non-traditional  educational  and 
occupational  choices  (Bamett  and  Baruch,  1978;  Casserly,  1980).  Perhaps  gifted  girls  make  rather 
traditional  educational  and  occupation  choices  because  they  are  not  adequately  encouraged  to 
consider  alternative  choices.  How  might  parents,  teachers,  and  counselors  affect  gifted  children's 
vocational  and  educational  choices? 

1.  Through  their  power  as  role  models.  Male  and  females  adults  do  different  things  and 
these  differences  in  behavior  provide  a  model  of  appropriate  occupations  for  males  and  females. 

2.  Through  their  power  as  interpreters  of  experience.  Social  agents  can  influence  children's 
self  concepts,  personal  values,  and  preferences  through  the  interpretations  of  experience  that  they 
provide. 

3.  Through  their  power  as  counselors.  Social  agents  can  influence  children's  view  of  the 
educational  and  vocational  world  through  explicit  and  implicit  messages  they  provide  as  they 
"counsel"  children.  Social  agents,  especially  parents  and  school  personnel,  give  children 
information  about  the  occupational  world  and  the  need  to  prepare  themselves  for  that  world.  Often 
these  messages  are  gender-role  biased.  To  the  extent  that  this  is  true,  boys  and  girls  will  internalize 
different  views  of  the  occupational  world,  different  ideas  about  their  potential  involvement  in  that 
world,  and  different  ideas  regarding  the  need  to  be  able  to  support  oneself 
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4.  TTirough  their  power  as  reinforcers.  Social  agents  can  influence  choices  by  the  pattern  of 
reinforcements  they  provide  for  engaging  in  various  behaviors.  Peer  interaction  is  an  excellent 
example  of  how  the  power  of  reinforcement  could  limit  women's  participation  in  math,  engineering 
and  physical  science.  Students  often  discuss  the  educational  and  occupational  options  they  are 
considering  with  their  friends;  these  discussions  inform  the  students  both  of  the  opinions  of  their 
peers  and  of  the  likely  reactions  their  peers  will  have  to  various  options.  As  is  true  for  other  social 
agents,  these  opinions  and  reactions  are  often  gender-role  biased  (see,  for  example.  Frieze  and 
Hanusa,  1984;  Kavrell  and  Petersen,  1984).  Since  peer  acceptance  is  so  important  during  the 
adolescent  years  (Kavrell  and  Petersen,  1984),  the  gender-role  bias  in  adolescents'  reactions  to  each 
other's  plans  may  limit  the  educational  and  vocational  options  considered  seriously  by  gifted 
females  at  a  time  when  very  important  achievement-related  decisions  are  being  made.  Fear  of  peer 
disapproval  could  also  lead  gifted  girls  to  either  drop  out  of  or  refuse  to  participate  in  special 
programs  for  the  gifted. 

5.  Through  thnir  power  as  shapers  of  experience.  Social  agents  can  influence  the 
educational  and  vocational  decisions  of  gifted  individuals  more  directly  by  actively  structuring  the 
options  that  are  offered  to  gifted  boys  and  giris.  For  example,  entry  into  accelerated  or  special 
programs  depends  on  being  identified  as  gifted  by  school  personnel.  To  the  extent  that  the  process 
of  identification  is  gender-biased,  gifted  girls  and  boys  may  differ  in  the  opportunities  they  are 
offered  to  develop  their  skills;  findings  relevant  to  this  prediction  are  discussed  below.  Parents  can 
also  either  limit  or  broaden  their  children's  educational  and  vccationnl  options  by  the  economic,  as 
well  as  psychological,  support  they  provide  for  various  options.  In  the  society  at  large,  families 
with  limited  resources  are  more  willing  to  invest  these  resources  in  their  sons  than  in  their 
daughters.  If  a  similar  preference  characterizes  families  with  gifted  children,  then  gifted  males 
should  have  more  opportunities  for  special  and  advanced  training  than  gifted  females  because  their 
families  are  more  willing  to  provide  such  opportunities.  Such  differences,  if  they  exist,  not  only 
limit  girls'  options  directly;  they  can  also  limit  the  development  of  gifted  girls'  preferences  because 
they  restrict  the  range  of  experiences  gifted  girls  are  exposed  to. 

Now  lets  look  at  the  research  related  to  these  types  of  influence.  I'll  begin  with  noting  that 
very  little  relevant  information  is  available  and  what  is  available  is  quite  limited  in  its  scope  and 
reliability.  For  example,  some  of  the  work  claiming  to  show  that  gender  differences  among  the 
gifted  do  nfil  result  from  differences  in  boys  and  girls  social  experiences  is  based  on  a  few  self- 
report  questionnaire  items  asking  things  like  "Do  you  encourage  your  child  to  do  well  in  math?" 
This  type  of  question  does  not  provide  an  adequate  assessment  of  social  experience. 
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In  both  the  Terman  and  the  Johns  Hopkins  studies,  the  parents  of  gifted  boys  and  girls 
believed  in  their  children's  general  intellecmal  talents.  The  child's  gender,  however,  had  more 
effect  on  the  parents'  estimates  of  their  child's  specific  skills.  For  example,  parents  in  Terman 's 
study  rated  sons  higher  than  daughters  on  math  and  mechanical  ingenuity;  they  also  rated  daughters 
higher  than  sons  on  drama,  music  and  general  dexterity.  Since  this  patterns  of  gender  differences 
also  characterized  the  children's  performance  on  standardized  skill  tests,  we  can  not  determine  the 
direction  of  causality  for  these  data;  the  parents'  estimates  may  have  been  a  reflection  of  the 
differences  they  were  observing  in  their  children  or  the  parents  may  have  helped  to  create  the 
behavioral  differences  through  differential  socialization  practices  (Terman,  1926).  In  our  own 
study  of  gifted  elementary  school  children  (see  Eccles  &  Harold,  1992),  parents  of  gifted  girls  had 
most  confidence  in  their  child's  ability  in  reading  and  instrumental  music;  in  contrast,  parents  of 
gifted  sons  had  most  confidence  in  their  child's  math  and  sport  ability.  In  addition,  these  parents 
provided  gifted  girls  with  more  opportunity  to  develop  their  reading  and  instru.nental  skills  v/hile 
they  provided  their  gifted  sons  with  more  opportunity  to  develop  their  interest  and  skill  in  sports. 
Interestingly,  there  were  no  gender  differences  on  the  aptitude  measures  we  gave  these  children  at 
the  start  of  the  study.  Together  these  results  suggest  the  parents  of  these  gifted  children  were 
creating  rather  than  reflecting  gender  differences  in  their  children's  aptitude. 

Studies  with  more  typical  populations  also  suggest  that  the  parents  are  creating  gender 
differences  in  skill  level,  interest  patterns,  and  self-perceptions  through  differential  socialization 
(Eccles,  1992;  Huston,  1983;  Parsons,  Adler,  &  Kaczala,  1982).  For  example,  in  a  longitudinal 
study  of  gender  role  socialization  duimg  the  elementary  school  years,  we  have  shown  that  parents 
have  gender-role  biased  perceptions  of  their  children's  competencies:  they  believe  boys  are  better 
than  girls  in  sports  and  math  while  girls  are  better  than  boys  in  language  arts  and  instrumental 
music.  The  parents  in  this  study  also  believe  that  boys  are  more  interested  than  girls  in  sports, 
math,  and  science,  while  girls  are  more  interested  than  boys  in  reading  and  instrumental  music. 
These  perceptions  exist  despite  very  little  actual  gender  difference  in  the  children's  aptitudes  and 
interests  (Eccles,  1992).  Proponents  of  a  self-fulling  prophecy  view  of  the  socialization  of  gender 
differences  would  argue  that  these  differences  in  parents'  perceptions  set  in  motion  a  set  of  events 
that  ultimately  create  the  very  differences  that  the  parents  originally  believed  to  exist  But  few 
studies  have  looked  at  the  link  between  the  experiences  provided  by  parents  and  pvents'  beliefs.  In 
our  recent  work,  wc  have  investigated  how  this  process  of  differential  provision  of  experiences  is 
linked  to  general  and  specific  beliefs,  particularly  with  regard  to  gender-role  socialization.  The 
evidence  suggests  that  parents'  general  gender-role  beliefs  influence  their  perceptions  of  individual 
children's  competencies  and  interests:  for  example,  parents  who  endorse  the  cultural  stereotype  that 
boys  are  naturally  better  at  math  (or  sports)  than  girls,  have  lower  estimates  of  their  daughters'  math 
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(and  athletic)  ability  than  one  would  predict  given  the  girls'  actual  level  of  competnece  as  measures 
by  our  aptitude  indicators  and  by  teacher  ratings.  In  turn,  these  perceptions  affect  the  kinds  of 
experiences  parents  provide  for  their  children:  these  parents  provide  boys  with  more  opportunities 
to  do  math-related  (and  athletic)  activities  than  they  provide  for  girls. 

This  sequence  is  illustrated  in  Figure  2.  This  figure  illustrates  the  theoretical  model  my 
colleagues  and  I  have  been  using  to  study  the  socialization  of  gender  differences  in  interests  and 
competencies.  Essentially,  we  are  hypothesizing  that  parents'  gender-role  stereotypes,  in  interaction 
with  their  child's  sex,  affect  the  following  mediators:  (1)  parents'  causal  attributions  for  the 
children's  performance.  (2)  parents'  emotional  reaction  to  their  children's  performance  in  various 
activities,  (3)  thf;  importance  parents  attach  to  their  child  acquiring  various  skills,  (4)  the  advice 
parents  p'  .s-.J.-  ^.leu  child  regarding  involvement  in  various  skills,  and  (5)  the  activities  and  toys 
parents  lOr  their  children.  In  turn,  we  predict  that  these  subtle  and  explicit  mediators 

influence  the  development  of  the  following  child  outcomes  across  the  various  gender-role 
stereotyped  activity  domains:  (1)  children's  confidence  in  their  ability,  (2)  children's  interest  in 
mastering  various  skills,  (3)  children's  affective  reaction  to  participating  in  various  activities;  and, 
as  a  consequence  of  these  self-  and  task-perceptions,  (4)  the  amount  of  time,  and  type  of  effort,  the 
children  end  up  devoting  to  mastering,  and  demonstrating,  various  skills  (see  Eccles,  1992;  Eccles, 
Jacobs,  &  Harold,  1991).  Our  initial  results  confirm  these  predictions 
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Gender-role  bias  in  parental  beliefs  is  evident  on  other  measures  as  well.  Parents  in  the 
Johns  Hopkins'  studies  were  asked  their  occupational  aspirations  for  their  children.  These  parents 
had  rather  limited  occupational  aspirations  for  their  daughters;  the  majority  of  the  parents  of  girls 
(between  89  and  94  percent  in  one  study)  expected  their  daughters  to  follow  the  traditional  female- 
occupational  pattern  of  woricing  for  a  while  and  then  taking  time  out  to  raise  their  children  (Brody 
and  Fox,  1980;  Fox,  1982).  The  parents  were  also  more  likely  to  expect  their  sons  to  enter  math- 
related  or  scientific  fields  (Brody  and  Fox,  1980)  and  to  provide  their  sons  with  math-and  science- 
related  toys,  kits,  and  books  (Astin,  1974).  Finally,  parents  of  daughters  reported  noting  giftedness 
in  their  child  at  a  later  age  than  parents  of  sons  (Fox,  1982)  and  were  often  quite  surprised  when 
informed  that  their  daughter  might  be  gifted  (Fox,  personal  communication).  Thus,  although 
parents  have  a  generally  positive  attitude  toward  their  daughters'  intellectual  talents,  they  do  not 
appear  to  be  encouraging  their  daughters  to  develop  these  talents  in  occupational  pursuits  to  the 
same  extent  that  parents  of  boys  do.  And  in  many  cases,  they  appear  to  underestimate  their 
daughters'  talents. 

Finally,  there  is  clear  evidence  that  mothers  and  fathers  model  different  involvement  in 
various  academic  subjects.  Benbow  and  her  colleagues  have  found  that  fathers  are  more  likely  to 
help  their  children  in  math  and  science  than  are  mothers.  This  difference  in  parental  behavior  could 
influence  the  boys'  and  girls'  interest  in  the  science. 

Teachers  and  Counselors 

The  data  on  teachers  are  quite  mixed.  On  the  one  hand,  Terman  (1926,  1930)  found 
teachers  to  be  quite  positive  toward  both  gifted  boys  and  girls.  The  teachers  rated  gifted  girls  more 
positively  than  gifted  boys  in  terms  of  their  performance  and  competence  on  most  subjects  and  on 
deportment.  In  addition,  boys  were  more  often  reported  as  being  weak  in  al  least  one  subject  than 
girls.  On  the  other  hand,  both  Terman  (1926)  and  Fox  (1982)  found  that  twchers  were  less  likely  to 
identify  girls  as  gifted  and  to  recommend  them  for  accelerated  educational  progress.  Furthermore, 
to  the  extent  that  teachers  held  negative  stereotypes  of  gifted  children,  their  stereotypes  of  gifted 
girls  were  more  negative  than  their  stereotypes  of  gifted  boys  (Solano,  1977).  Finally  to  the  extent 
that  teachers  treat  boys  and  girls  differently  in  the  classroom,  these  differences  are  most  marked 
among  the  brightest  students  in  the  class  (Brophy  and  Good,  1974;  Parsons,  Kaczala,  and  Meece, 


Both  Fox  (1976)  and  Luchins  and  I  uchins  (1980)  present  an  even  more  negative  picture  of 
teachers.  Fox  (1976)  found  evidence  of  active  resistance  on  the  part  of  some  teachers  to  continued 
accelerated  math  training  for  the  girls  who  had  participated  in  the  Johns  Hopkins  Summer 
Accelerated  Math  Program.  Furthermore,  the  presence  or  absence  of  teacher  and  counselor  support 
for  continued  participation  in  accelerated  math  training  was  the  major  factor  distinguishing  between 
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the  girls  who  continued  and  the  girls  who  chose  to  drop  back  into  a  more  traditional  math  program. 
Similarly,  in  their  study  of  female  mathematicians,  Luchins  and  Luchins  (1980)  found  that  80 
percent  of  the  females,  as  compared  to  only  9  percent  of  the  males,  had  encountered  active 
discouragement  from  continuing  their  math  training;  this  discrepancy  was  especially  pronounced 
during  the  college  years.  Similar  results  characterize  studies  of  more  typical  populations.  When 
bias  exists  math  and  physical  science  teachers  provide  boys  with  a  more  positive  learning 
experience  than  girls  (see  Eccles,  1989). 

Evidence  regarding  the  role  of  counselors  is  sparser  but  equally  troublesome.  In  general, 
counselors  have  not  been  found  to  be  especially  encouraging  of  non-traditional  educational  and 
occupational  choices  for  either  boys  or  girls  (see  Eccles  and  Hoffman,  1984).  A  similar  pattern 
characterizes  the  few  available  studies  on  the  role  of  the  counselor  for  cifted  students.  For  example, 
counselors  have  been  found  to  actively  discourage  gifted  girls  from  continuing  their  accelerated 
math  training  program  (Fox,  1976).  Likewise,  more  than  a  quarter  of  the  gifted  adults  interviewed 
by  Post-Kammer  and  Perrone  (1983)  reported  that  their  high  school  counseling  had  been  poor  or 
inadequate.  Similarly,  Benhow  and  Stanley  (1982)  found  that  less  than  12%  of  gifted  students  they 
identified  in  their  talent  search  were  participating  in  any  special  progi'dms;  thus,  the  majority  of 
gifted  children  are  not  receiving  any  special  opportunities  designed  to  facilitate  the  development  of 
their  extraordinary  intellectual  talent.  And  girls  are  less  likely  than  boys  to  be  among  the  few  who 
do  receive  these  special  opportunities:  For  example,  only  6%  of  the  girls  compared  to  1 1  %  of  the 
boys  in  the  Benbow  and  Stanley  (1982)  sample  were  in  special  programs. 

These  results  are  especially  disturbing  given  the  growing  body  of  evidence  that  teachers  and 
•counselors  can  be  an  important  source  of  encouragement  for  gifted  girls.  Several  studies  have 
demonstrated  the  positive  effect  of  supportive  teachers  and  well-designed  classroom  intervention 
programs  on  gifted  and  talented  girls  educational  and  vocational  plans  (e.g.  Prody  and  Fox,  1980; 
Callahan,  1979;  Casseriy,  1980,  Fox,  1976;  Fox,  Benbow,  and  Perkins,  1983;  Gordon  and  Addison, 
1985;  Tomlinson-Keasey  and  Smith-Winberry,  1982,  1983;  Tobin  and  Fox,  1980).  For  example, 
Tomlinson-Keasey  and  Smith-Winberry  (1983)  found  that  a  strong  positive  association  between 
gifted  girls'  interest  in  high  level  careers  and  their  involvement  in  high  intensity  special  programs 
for  the  gifted. 

Pat  Casseriy  (1980)'s  work  provides  another  clear  example  of  this.  She  identified  the  20 
school  districts  in  the  United  States  that  had  the  best  record  of  enrollment  by  talented  females  in 
their  advanced  placement  courses  (AP  courses)in  math  and  science;  she  interviewed  students, 
teachers,  and  counselors  at  tliese  schools  regarding  the  factors  that  they  believed  accounted  for  the 
high  participation  rates  of  the  female  students  in  these  courses.  Several  themes  emerged  rather 
consistently  across  the  districts:  eariy  placement  in  a  nunicuiar  track  that  leads  automatically  to  the 
AP  (advanced  placement)  courses;  high  proportions  of  females  in  the  classes  from  the  beginning  of 
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the  tracking  sequence;  active  efforts  to  allow  female  friends  to  stay  together  in  these  courses;  active 
support  by  the  teachers  of  the  females'  interests,  confidence,  and,  perhaps  most  importantly, 
participation  in  class  activities;  active  recruitment  of  younger  females  into  the  courses  by  the  AP 
teachers  and  by  female  students  already  enrolled  in  the  AP  courses;  active  career  counseling  by  AP 
teachers  within  their  classes;  and  creative,  non-competitive  instruction  in  the  AP  classes. 

Casserly's  study  clearly  suggests  that  supportive  teachers  can  play  an  important  role  in 
encouraging  gifted  and  talented  females  to  develop  their  math  and  science  skills  and  to  consider 
seriously  careers  in  math  and  science.  Casserly's  study  also  indicates  that  early  acceleration  may  be 
important.  Several  studies  suggest  that  adolescent  gifted  girls  are  less  attracted  to  special  programs, 
particularly  in  math  and  science,  than  adolescent  gifted  boys  (Fox,  1976;  Fox,  Benbow,  and 
Perkins,  1983;  Tobin  and  Fox,  1980).  In  contrast,  accelerated  programs  begun  in  elementary  school 
have  as  many,  if  not  more,  female  participants  as  male  participants.  Furthermore,  both  ;irls  and 
boys  enrolled  in  such  programs  retain  their  accelerated  status  throughout  high  school  and  graduate 
at  an  earlier  age  than  their  non-accelerated  peers  without  any  apparent  deleterious  effects  on  their 
intellectual  and  social  development  (c.f.  Callahan,  1979). 

Finally,  Casserly's  study  points  to  the  importance  of  insuuctional  strategies  themselves.  The 
AP  teachers  in  her  study  were  especially  likely  to  include  career  counseling  in  their  courses,  to  use 
non-competitive  teaching  strategies,  to  include  applied  concerns  drawn  from  fields  such  as 
engineering,  design,  medicine,  and  architecture,  to  stress  the  creative  components  of  math  an^*. 
science  rather  than  facts-  and  endless  word  problem  sets,  and  to  be  actively  committed  to  nonsexist 
education.  Observational  studies  of  science  teachers  suggest  that  a  similar  set  of  characteristics 
differentiates  teachers  who  produce  higli  levels  of  interest  in  science  among  their  female  students 
from  teachers  who  do  not  (Kahle,  1983). 

Further  support  of  the  impor<ance  of  these  characteristics  is  provided  by  Fox  (1976). 
Concerned  with  the  low  participation  rates  of  gifted  girls  in  the  special  program  being  offered  at  the 
Johns  Hopkins  University  for  giftsd  children,  these  researchers  designed  a  special  math  class  to 
attract  females.  This  class  incorporated  many  of  the  "girl  friendly"  principles  uncovered  by 
Casserly  and  Kahle:  It  was  taught  using  cooperative  learning  strategics  and  included  career 
guidance.  In  addition,  it  was  taught  by  females  and  all  the  students  were  females.  The  class  was 
successful  in  increasing  the  participation  rates  of  those  gifted  female  students  who  successfully 
completed  the  program.  Unfortunately,  longitudinal  follow-ups  of  these  students  indicate  that  the 
long  range  impact  of  this  experience  was  minimal,  suggesting  that  one  shot  interventions  are  not 
very  effective  in  producing  lasting  change  and  that  "girl  friendly"  practices  need  to  be  a  continuing 
part  of  gifted  girls  educational  experiences  (Brody  and  Fox,  1980). 

In  summary,  these  studies  suggest  that  certain  instructional  styles  may  be  turning  giris  off  to 
math  and  physical  science  -  strategics  such  as  competitive  learning  strategics,  heavy  focus  on  the 
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mechanical  applications  of  math  and  physical  science  rather  than  more  people-oriented  applicatons 
(such  as  designing  more  liveable  communities  or  preventing  pollution).  To  the  extent  that  girls  and 
boys  come  to  school  with  different  value  systems  (see  earlier  discussion),  courses  should  have 
different  appeal  to  girls  and  boys  if  the  courses  incorporate  particular  value  systems  into  the 
material  used  for  instruction  (e.g.,  if  the  teachers  use  competitive  rather  cooperative  learning 
strategies  or  if  the  teacher  relies  heavily  on  thing-oriented  examples  rather  than  people-oriented 
examples,  or  if  the  teacher  does  not  make  sure  that  the  students  are  exposed  to  female  as  well  as 
male  role  models  and  that  female  students  get  to  participate  just  as  fully  as  male  students  in  class 
discussions  and  class  activities).  Furthermore,  these  studies  indicate  that  math  and  physical  science 
do  not  have  to  be  taught  in  these  ways;  more  giri  friendly  instnictional  approaches  can  be  used. 
And  when  they  are,  giris  are  more  likely  to  continue  taking  courses  in  these  fields  and  to  consider 
working  in  these  fields  when  they  become  adults. 


As  is  true  in  the  population-at-large,  gifted  males  and  females  differ  in  their  educational  and 
occupational  patterns  in  a  rather  gender  stereotyped  fashion.  This  article  explores  the  reasons  why 
this  might  be  true  and  outlines  a  research  agenda  to  study  these  hypotheses.  Gender-role  beliefs  and 
schema  seem  especially  important  influences  in  that  these  schema  can  affect  both  expectations  for 
success  in  a  wide  range  of  activities  and  the  subjective  value  individuals  attach  to  participation  in 
various  educational,  occupational,  and  family-related  pursuit?.  The  beliefs  and  behaviors  of 
parents,  teachers,  counselors,  and  peers  are  also  critical.  These  socializers  appear  to  lack 
confidence  in  giris'  ability  or  motivation  to  succeed  at  math,  engineering  and  physical  science  and 
they  do  little  to  foster  giris'  interest  in  these  fields  Given  the  omnipresence  of  gender-role 
prescriptions  regarding  appropriate  occupational  choices  for  women,  there  is  little  basis  for  girls  to 
develop  non-traditional  goals  if  their  parents,  teachers,  and  counselors  do  not  encourage  them  to 
consider  these  options.  And  there  is  even  less  basis  if  these  socializers  actively  discourage  such 
consideration. 


Conclusions 


Proceedings  GASAT 


page  44 


The  Netherlands  1992 


References 


Astin,  H.  S.  (1984).  Academic  scholarship  and  its  rewards.  In  M.  W.  Steinkamp  and  M.  L.  Maehr 

(Eds.)  Women  in  science.  Greenwich,  CT:  JAI  Press. 
Atkinson,  J.  W.  (1964).  An  introduction  to  motivation.  Princeton,  NJ:  Van  Nostrand. 
Bandura,  A.  (1977).  Self-efficacy:  Toward  a  unifying  theory  of  behavior  change.  Psychological 

Review.  84. 191-215. 

Bamett,  R.  C.  and  Baruch,  G.  K.  (1978).  The  compatent  woman.  New  York:  Irvington  Publishers, 
Inc. 

Baruch,  G.,  Bamett,  R.,  and  Rivers,  C.  (1983).  Life  prints.  New  York:  McGraw-Hill. 

Benbow,  C.  P.  (1988).  Sex  differences  in  mathematical  reasoning  ability  in  intellectually  talented 

preadolescents:  Their  nature,  effects,  and  possible  causes.  Behavioral  and  Brain  Sciences. 

IL  169-183. 

Benbow,  C.  P.,  and  Minor,  L.  L.  (1986).   Mathematically  talented  males  and  females  and 
achievement  in  the  high  school  sciences.  American  Educational  Re.<iearch  Journal.  23. 425- 


Benbow,  C.  P.,  and  Stanley,  J.  C.  (1980).  Sex  differences  in  mathematical  ability:  Fact  or  artifact? 


Benbow,  C.  P.,  and  Stanley,  J.  C.  (1982).  Consequences  in  high  school  and  college  of  sex 

differences  in  mathematical  reasoning  ability:  A  longitudinal  perspective.  American 

Educational  Research  Journal.  19.  598-622. 
Benbow,  C.  P.,  and  Stanley,  J.  C.  (1982).  Intellectually  talented  boys  and  girls:  Educational 

profiles.  Gifted  Child  Quarterly.  26.  82-88. 
Benbow,  C.  P.,  and  Stanley,  J.  C.  (1983).  Sex  differences  in  mathematical  reasoning  ability:  More 

facts.  Science.  222. 1029-31. 
Benbow,  C.  P.,  and  Stanley,  J.  C.  (1984).    Gender  and  the  science  major:    A  study  of 

mathematically  precocious  youth.  In  M.  W.  Steinkamp  and  M.  L.  Maehr  (Eds.),  Women  in 

SCisnSS-  Greenwich,  CT:  JAI  Press. 
Betz,  N.  E.,  and  Hackett,  G.  (1981).  The  relationship  of  career-related  self-efficacy  expectations  to 

perceived  career  options  in  college  women  and  men.  Journal  of  Counseling  Psychology.  28. 

399-410. 

Boswell,  S.  (1979).  Nice  girls  don't  study  mathemalici:  The  perspective  from  elementary  school. 
Paper  presented  at  the  annual  meeting  of  the  American  Educational  Research  Association, 
San  Francisco. 

Brainc,  L.  G.  (1988).  Sex  differences  in  mathematics:  Is  there  any  news  here?  Behavorial  and 
Brain  Sciences.  11. 185-186. 


436. 


1,1262-1264. 


•  1  •■ 


page  45 


The  Netherlands  1992 


Brush,  L.  (1980).  Encouraging  girls  in  mathematics:  The  nrohlem  and  the  solution.  Boston:  ABT 
Books. 

Brody,  L.,  and  Fox,  L.  H.  An  accelerated  intervention  program  for  mathematically  gifted  girls.  In 

L.  H.  Fox,  L.  Brody,  and  D.  Tobin  (Eds.)  Women  and  the  mathematical  mystique. 

Baltimore:  The  Johns  Hopkins  University  Press. 
Brophy,  J.  E.,  and  Good,  T.  (1974).  Teacher-student  relationships:  Causes  and  consequences.  New 

York:  Holt,  Rinehait,  and  Winston. 
Callahan,  C.  M.  The  gifted  and  talented  woman.  In  A.  H.  Passow  (Ed.),  The  gifted  and  talented: 

Their  education  and  development.  The  seventv-Righth  Yearhook  of  the  National  .Society  for 

the  Study  of  Education.  Chicago:  The  University  of  Chicago  Press. 
Casserly,  P.  (1975).  An  assessment  of  factors  affecting  female  panicipation  in  advanced  placement  • 

programs  in  mathematics,  chemistry,  and  physics.   Report  to  the  National  Science 

Foundation.  Reprinted  in  L.  H.  Fox,  L.  Brody,  and  D.  Tobin  (Eds.),  (1980).  Women  and 

t:if.  mathematical  mystique.  Baltimore:  Johns  Hopkins  University  Press. 
Crandall,  V.  C.  (1969).  Sex  differences  in  expectancy  of  intellectual  and  academic  reinforcement. 

In  C.  P.  Smith  (Ed.),  Achievement-related  behaviors  in  children  (pp.  1 1-45).  New  York: 

Russell  Sage  Foundation. 
Crandall,  V.  J.,  Katkovsky,  W.,  and  Preston,  A.  (1962).  Motivational  and  ability  determinants  of 

young  children's  intellectual  achievement  behavior.  Child  Development.  33.  643-661. 
Dunteman,  G.  H.,  Wisenbaker,  J.,  and  Taylor  M.  E.  (1978).  Race  and  sex  differences  in  college 

science  program  participation.  Report  to  the  National  Science  Foundation.  North  Carolina: 

Research  Triangle  Park. 

Dweck,  C.  S.,  and  Licht,  B.  G.  (1980).  Learned  helplessness  and  intellectual  achievement.  In  J. 
Garber  and  M.  E.  P.  Seligman  (Eds.),  Human  helples.sness:  Theory  and  applications.  New 
York:  Academic  Press. 

Eccles  ,  J.  (1984).  Sex  differences  in  mathematics  participation.  In  M.  Steinkamp  and  M.  Maehr 
(Eds.),  Women  in  Science.  Greenwich,  Conn:  JAl  Press,  Inc. 

Eccles,  J.  S.  (1989).  Bringing  young  women  to  math  and  science.  In  M.  Crawford  and  M.  Gentry 
(Eds.)  Gender  anH  thought  New  York:  Springer- Verlag. 

Eccles.  J.  S.  (1992)  School  and  family  effects  of  the  ontogeny  of  children's  interests,  self- 
perceptions  and  activity  choice.  In  J.  Jacobs  (Ed.)  Nebraska  Symposium  on  Motivation. 
1992.  Lincoln,  NE;  University  of  Nebraska  Press. 

Eccles,  J.  S.  and  Harold,  R.  D.  (1992).  Gender  differences  in  educational  and  occupational  patterns 
among  the  gifted.  In  N.  Colangel,  S.  G.  Assouline,  &  D.  L.  Amronson  (Eos.)  Talent 
development:  Proceedings  from  the  1991  Henry  B.  and  JoceWn  Wallace  National  Research 
Symposium  on  Talent  Development.  Unionville,  NY:  Trillium  Press. 


Proceedings  GASAT  page  46  The  Netherlands  1992 


Eccles,  J.  and  Hoffman,  L.  W.  (1983).  Sex  roles,  socialization,  and  occupational  behavior.  In  H.  W. 

Stevenson  and  A.  E.  Siegel  (Eds.)  Rciiearch  in  child  developmeTit  and  social  nolice:  Volutne 

L  Chicago:  University  of  Chicago  Press. 
Eccles  (Parsons),  J.,  Adler,  T.  F.,  Futterman,  R.,  Goff,  S.  B.,  Kacazala,  C.  M.,  Meece,  J.  L.,  and 

Midgley,  C.  (1983).  Expectations,  values  and  academic  behaviors.  In  J.  T.  Spence  (Ed.), 

Perspective  on  achievement  and  achievement  motivation.  San  Francisco:  W.  H.  Freeman. 
Eccles  (Parsons),  J.,  Adler,  T.,  and  Meece,  J.  L.  (1984).  Sex  differences  in  achievement:  A  test  of 

alternate  theories.  Toiimal  of  Pen:nna1itv  and  Social  Psychology.  46. 26-43. 
Fox,  L.  H.  (1976).  Sex  differences  in  mathematical  precocity:  Bridging  the  gap.  In  D.P.Keating 

(Ed.),  Intellectual  talent:   Research  and  development.  Baltimore:  The  Johns  Hopkins 

University  Press. 

Fox,  L.  H.,  Benbow,  C.  P.,  and  Perldns,  S.  (1983).  An  accelerated  mathematics  program  for  girls: 

A  longitudinal  evaluation.  In  C.  P.  Benbow  and  J.  Stanley  (Eds.),  Academic  precocity: 

Aspects  of  its  developme.it.  Baltimore:  The  Johns  Hopkins  University  Press. 
Pox,  L.  H.  (1982).  The  study  of  social  nroces.ses  that  inhibit  or  enhance  the  develnnment  of 

competence  and  interest  in  mathematics  among  highly  able  voun?  women.  Final  report  to 

the  National  Institute  of  Education:  Washington,  E>C. 
Fox,  L.  H.,  and  Cohn,  S.  J.  (1980).  Sex  differences  in  the  development  of  precocious  mathematical 

talent.  In  L.  H.  Fox,  L.  Brody,  and  D.  Tobin  (Eds.),  Women  and  the  mathematical 

mystique.  Baltimore:  The  Johns  Hopkins  University  Press. 
Fox,  L.  H.,  and  Denham,  S.  A.  (1974).  Values  and  career  interests  of  mathematically  and 

scientifically  precocious  youth.  In  J.  C.  Stanley,  D.  P.  Keating,  and  L.  H.  Fox  (Eds.) 

Mathematical  talent:  Dircoverv.  description,  and  development.  Baltimore:  Johns  Hopkins 

University  Press. 

Fox,  L.  H.,  Pasternak,  S.  R.,  and  Peiser,  N.  L.  (1976).  Career-related  interests  of  adolescent  boys 

and  girls.  In  D.  P.  Keating  (Ed.),  Intellectual  talent:  Research  and  development.  Baltimore: 

The  Johns  Hopkins  University  Press. 
Frieze,  I.  H.,  and  Hanusa,  B.  H.  (1984).  Women  scientists:  Overcoming  barriers.  In  M.  W. 

Steinkamp  and  M.  L.  Maehr  (Eds.),  Women  in  science.  Greenwich,  CT:  JAI  Press. 
George,  W.  C,  and  Denham,  S.  A.  (1976).  Curriculum  experimentation  for  the  mathematically 

talented.  In  D.  P.  Keating  (Ed.),  Intellectual  talent:  Research  and  development.  Baltimore: 

The  Johns  Hopkins  University  Press. 
Gordon,  B.  J.,  and  Addison,  L.  (1985).  Gifted  girls  and  women  in  education.    In  S.  Klein  (Ed.) 

Sex  equity  through  education.   Baltimore:  The  Johns  Hopkins  University  Press. 


BEST  COPY  AVAILABLE 


Yr'roceedings  GASAT  page  47  The  Netherlands  1992 


Helson,  R.  (1980).  The  creative  woman  mathematician.  In  L.  H.  Fox,  L.  Brody,  and  D.  Tobin 
(Eds.),  Women  and  the  mathematical  mv.stique.  Baltimore:  The  Johns  Hopkins  University 
Press. 

Hollinger,  C.  L.  (1983).  Self-perception  and  the  career  aspirations  of  mathematically  talented 

female  adolescents.  Journal  of  Vocational  Behavior.  22.  49-62. 
Humphreys,  L.  G.  (1984).  Women  with  doctorates  in  science  and  engineering.   In  M.  W. 

Stcinkamp  and  M.  L.  Maehr  (Eds.),  Women  in  science.  Greenwich,  CT:  JAI  Press. 
Huston,  A.  C.  (1983).  Sex-typing.  In  P.  Mussen  and  E.  M.  Hetherington  (Eds.),  Handhook  of  Child 

Psychology.  Vol.  IV.  New  York:  John  Wiley. 
Kahte,  J.  (1984).  Girl  friendly  science.  Paper  presented  at  the  annual  meeting  of  the  American 

Association  for  the  Advancement  of  the  Sciences,  New  York. 
Kavrell,  S.  M.,  and  Petersen,  A.  C.  (1984).  Patterns  of  achievement  in  early  adolescence.  In  M.  W. 

Steinkamp  and  M.  L.  Maehr  (Eds.),  Women  in  .science.  Greenwich,  CT:  JAI  Press. 
Lewin,  K.  (1938).  The  conceptual  representation  and  ihp.  measurement  of  psychological  forces. 

Durham,  NC:  Duke  University  Press. 
Luchins,  E.  H.,  and  Luchins,  A.  S.  (1980).  Female  mathematics:  A  contemporary  appraisal.  In  L. 

H.  Fox,  L.  BrOdy,  and  D.  Tobin  (Eds.),  Women  and  the  mathematical  mystique  fpp.  7-22). 

Baltimore:  Johns  Hopkins  University  Press. 
Maines,  D.  R.  (1983).  A  theory  of  informal  barriers  for  women  in  mathematics.  Paper  presented  at 

the  annual  meeting  of  the  American  Educational  Research  Association,  Montreal. 
Markus,  H.  (1980).  The  self  in  thought  and  memory.  In  D.  M.  Wcgner  and  R.  R.  Vallacher  (Eds.), 

The  self  in  social  psychology.  New  York:  Oxford  University  Press. 
McGinn,  P.  V.  (1976).  Verbally  gifted  youth:  Selection  and  description.  In  D.  P.  Keating  (Ed.) 

Intellectual  talent:  Research  and  development.  Baltimore:  The  Johns  Hopkins  University 

Press. 

Meece.  J.  L.,  Eccles  (Parsons),  J.,  Kaczala,  C.  M.,  Goff,  S.  B.,  and 

Futterman,  R.  (1982).  Sex  differences  in  math  achievement:  Toward  a  model  of  academic 

choice.  Psychological  Bulletin.  91. 324-348. 
Nash,  S.  C.  (1979).  Sex  role  as  a  mediator  of  intellectual  functioning.  In  M.  A.  Wittig  and  A.  C. 

Petersen  (Eds.).  Sex-related  differences  in  cognitive  functioning;  Developmental  issues. 

New  York:  Academic  Press. 
National  Center  for  Educational  Statistics.  (1979,  Sept.  19).  Proportion  of  degrees  awarded  to 

women.  Repotted  in  Chronicle  of  Higher  Education. 
National  Center  for  Educational  Statistics.  (1980,  Jan.  28).  Degrees  awarded  in  1978.  Reported  in 

Chronicle  of  Higher  Education. 


CD?/-      Proceedings  GASAT  page  48  The  Netherlands  1992 


Nicholls,  J.  G.  (1975).  Causal  attributions  and  other  achievement-related  cognitions:  Effects  of  task 
outcomes,  attainment  value,  <tnd  sex.  Journal  of  Personality  and  .Social  Psychology.  31. 
379-389. 

Oden,  M.  H.  (1968).  The  fulfillment  of  promise:  40  year  follow-up  of  the  Terman  gifted  group. 

Genetic  P.sv(;holnpv  Monographs.  77.  3-93. 
Parsons,  J.  E.,  and  Goff,  S.  G.  (1980).  Achievement  motivation:  A  dual  modality.  In  L.  J.  Fyans 

(Ed.),  Rer-ffnt  trend.s  in  achievement  motivation:  Theory  and  research.  Englewood  Cliffs, 

N.J.:  Plenum. 

Parsons,  J.  E.,  Adler,  T.  F.,  and  Kaczala,  C.  M.  (1982).  Socialization  of  achievement  attitudes  and 

beliefs:  Parental  influences.  Child  Development.  53.  310-321. 
Parsons,  J.  E.,  Kaczala,  C,  and  Meece,  J.  (1982).  Socialization  of  achievement  attitudes  and  beliefs: 

Classroom  influences.  Child  Development.  S3.  322-339. 
Parsons,  J.  E.,  Ruble,  D.  N.,  Hodges,  K.  L.,  and  Small,  A.  W.  (1976).  Cognitive-developmental 

factors  in  emerging  sex  differences  in  achievement-related  expectancies.  Journal  of  Social 

Issues^,  47-61. 

Post-Kammer,  P.,  and  Perrone,  P.  (1983).  Career  perceptions  of  talented  individuals:  A  follow-up 

study.  Vocational  Guidance  Quarterly.  31 .  203-21 1. 
Raynor,  J.  O.  (1974).  Futare  orientation  in  the  study  of  achievement  motivation.  In  J.  W.  Atkinson 

and  J.  O.  Raynor  (Eds.),  Motivation  and  achievement.  Washington,  D.C.:  Winston  Press. 
Rokeach,  M.  (1973).  The  nature  of  human  values.  New  York:  The  Free  Press. 
Schunk,  D.  H.,  and  Lilly,  M.  W.  (1982).  Attributional  and  expectancy  change  in  gifted  adolescents. 

Paper  presented  at  the  annual  meeting  of  the  American  Educational  Research  Association. 

New  York. 

Sears,  P.  S.  (1979).  The  Terman  genetic  studies  of  genius,  1922-1972.  In  A.  H.  Passow  (Ed.),  The 
gifted  and  the  talented:  Their  education  and  development.  The  seventy-eighth  yearbook  of 
the  National  Society  of  the  Study  of  Education.  Chicago:  The  University  of  Chicago  Press. 

Solano,  C.  H.  (1977).  Teacher  and  pupil  stereotypes  of  gifted  boys  and  girls.  Talents  and  Gifts.  19. 
4. 

Stanley,  J.  C.  (1976).  Use  of  tests  to  discover  talent.  In  D.  P.  Keating  (Ed.),  Intellectual  talent: 
Research  and  development.  Baltimore:  The  Johns  Hopkins  University  Press. 

Stein,  A.  H.,  and  Bailey,  M.  M.  (1973).  The  socialization  of  achievement  orientation  in  females. 
Psychological  Bulletin.  80.  345-366. 

Terman,  L.  M.  (1926).  Genetic  studie.<i  of  genius:  Volume  1.  Stanford,  CA:  Stanford  University 
Press. 

Tetman,  L.  M.  (1930).  Generic  .■itudies  of  genius:  Volume  3.  Stanford,  CA:  Stanford  University 
Press. 


BEST  COPY  AVAILARIE 


,9/^  oceedings  GASAT 


page  49 


The  Netherlands  1992 


Tennan.  L.  M.,  and  Oden,  M.  H.  (1947).  Genetic  studies  of  genius:  Volume  IV:  The  gifted  child 

grows  up.  Stanford,  CA:  Stanford  University  Press. 
Tidwell,  R.  (1980).  Gifted  students'  self-images  as  a  function  of  identification  procedure,  race,  and 

sex.  Journal  of  Pediatric  Psychology.  5.  57-69. 
Tobin,  D.,  and  Fox,  L.  H.  (1980).  Career  interests  and  career  education:  A  key  to  change.  InL.  H. 

Fox,  L.  Brody,  and  D.  Tobin  (Eds.),  Women  and  the  ihathematical  mviitiQue.  Baltimore: 

The  Johns  Hopkins  University  Press. 
Tomlinson-Keasey,  C,  and  Smith-Winberry,  C.  (1983).  Educational  strategies  and  personality 

outcomes  of  gifted  and  nongifted  college  students.  Gifted  Child  Quarterly.  27.  35-41. 
Vetter,  B.  M.  (1981).  Women  scientists  and  engineers:  Trends  in  participation.  Science.  214. 1313- 


Weiner,  B.  (1974).  Achievement  motiyation  and  attribution  theory.  Morristown,  NJ:  General 
Learning  Press. 


1321. 


Proceedings  GASAT 


page  50 


The  Netherlands  1992 


TURNING  THE  TABLES 


Counteracting  the  academic  effects  of  male  anxieties 
through  information  about  sexual  origins  of  early  human  lo^c 

Ebe  Baith 
Groningen  UniveRity 
Department  of  Logic  and  Analytic  Philosopy 


At  conferences  on  women's  education  girls  and  women  are  usually  taken  to 
be  the  natural  source  of  all  the  main  conference  topics.  In  connection  with 
women's  education  one  assumes  that  about  boys  and  men  and  their  motives 
and  career  choices  there  is  nothing  of  much  relevance  to  be  said.  To  talk 
about  men  would  then  seem  a  waste  of  time.  Women  and  girls  are  taken  to 
constitute  the  whole  problem  field,  and  so  one  treats  them  (us)  as  tlie  main 
objects  of  research.  Women  are  seen  to  have  frustrations,  anxieties,  and 
surroundings  that  stimulate  or  stifle  their  cognitive  development.  In  our 
time,  one  proudly  says,  we  have  finally  become  alive  to  the  inner  emotional 
world  of  girls  and  women,  to  their  expectations,  aspirations  and  anxieties,  as 
factors  in  women's  choice  and  decision  processes. 

These  new  academic  pursuits  are  not  wrong,  but  are  so  far  only  half 
measures.  But  halfway  measures  can  be  improved  upon,  they  can,  and 
should,  be  supplemented  -  provided  we  still  want  to  change  the  world. 

In  this  talk  I  shall  mostly  talk  about  men. 


1.  Existential  anxieties 


'  All  rights  reserved 
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2.  Men's  anzietiest  and  Lushin's  Defense 


The  xistential  anxieties  of  some  men  have  clearly  affected  their  own 
intellectual  work  in  fundamental  manners.  In  fact,  this  holds  of  very  many 
philosophers,  mathematicians  and  scientists  of  the  male  sex.  This  I  believe 
quite  a  few  people  would  be  ready  to  admit.  However,  the  precise  manners 
in  which  their  anxieties  have  contributed  to  their  theory  construction 
cannot  be  analysed  in  a  wholesale  manner,  as  some  people  seem  to  hope. 
The  complexity  of  science,  of  its  surface  history  and  of  its  mental  history 
demand  that  cognitive  problems  relating  to  men's  existential  anxieties  are 
studied  one  by  one.  In  a  few  minutes  I  shall  offer  some  examples. 

The  main  point  here  today  is  that  the  intellectual  effects  of  the 
existential  anxieties  of  many  males  have  been  damaging  to  many,  and  still 
are.  They  have  particularly,  though  not  exclusively,  been  damaging  to 
females.  Their  intellectually  damaging  effects  on  women  can  be  studied  as 
resulting  from  women's  induced  intellectual  anxieties.  And  these  induced 
intellectual  anxieties  should  certainly  not  be  registered  as  "(natural)  female 
character  traits". 

But  if  one  wants  to  get  women's  induced  intellectual  anxieties  into 
focus,  then  it  seems  reasonable  first  to  take  up  the  original  male  anxieties  as 
-  relatively  new  -  objects  of  research. 

I  should  like  to  offer  two  components,  A  and  B,  of  an  explanation 
for  the  existence  of  such  induced  anxieties. 

Component  A  has  two  sub-components,  and  so  has  B.  The  four,  Al, 
A2,  Bl  and  B2,  are  often  mbced  up.  Components  Al  and  A2  concern 
decision  making,  especially  men's  decision  making.  Components  Bl  and  B2 
are  primarily  related  to  the  situation  with  which  women  are  confronted. 

Both  A  and  B  concern  the  need  for  self  respect.  I  take  for  granted 
here  that  a  clear  image  of  own  "gender  identity"  has  always  been  an  indis- 
pensable requirement  for  easy  self  respect,  possibly  a  necessary  condition,  for 
most  people.  Now  how  can  boys  and  young  men  attain  their  feeling  of 
human  value  and  their  social  and  cultural  "identity"?^ 
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Component  Al  is  the  following  hypothesis  concerning  this  existential 
problem:' 

Boys  very  often  solve  it  by  distancing  themselves  ftom  their  immedia- 
te surroundings,  sometimes  -  as  do  many  mathematicians,  theologians,  chess 
players  and  clerics  -  ftom  all  of  the  practical  world,  from  a  rather  early  age 
onwards,  because  for  them  the  possibility  of  acquiring  a  (safe,  positive) 
identity  experience  through  inspection  of  their  own  physical  nature  is 
perceived  as  being  blocked.  Boys  are  not  given  the  anatomical  possibility  of 
identification  with  the  person  who  usually  takes  care  of  them  and  loves 
them  and  whom  they  themselves  first  love  and  trust.  If  you  are  a  boy,  then 
you  will  soon  perceive  that  you  are  not  like  your  mother,  who  is  a  woman, 
nor  will  not  ever  be.  You  will  therefore  have  to  become  a  different  type  of 
person  than  she  and  the  likes  of  her.  In  order  to  become  different,  and  in 
order  to  show  yourself  and  other  people  that  you  are  different,  you  will  have 
to  take  distance,  at  least  in  some  respect,  and  you  will  have  to  get  your  act 
together  and  get  yourself  organized  at  a  distance.  Let  us  call  this: 

Al.  Self  respect  through  Identity  acquisition  at  a  distance 

It  is  nice  to  play  with  an  expression  taken  ftom  classical  physics,  and 
to  £f>eak  of: 

Ar.  Self  respect  through  (intended)  action-at-a-distance. 

No  field  theory  here!^ 

This  existential  need  for  preoccupation  at  a  distance  often  leads  men 
to  complete  obsession  with  things  that  can  satisfy  this  condition  -  all  kinds 
of  more  or  less  crazy  things,  from  chess  to  "pure"  mathematics  or  to  the 
construction  of  machinery  that  cannot  be  used  around  the  house.' 

It  is  not  really  necessary  to  assume  a  genetic  basis  here.  Logically  it 
suffices  to  understand  to  the  full  that  very  many  men  have  such  existential 
anxieties,  and  to  understand  the  needs  that  issue  from  those  anxieties;  and 
the  manoeuvres,  often  of  a  cognitive  nature,  chosen  to  solve  the  problems 
issuing  from  tho.e  needs. 
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The  said  solution  to  this  existential  men's  problem  can  be  associated 
with  an  assumption  of  higher  cosmic  or  social  status,  but  it  need  not  be 
associated  with  this  assumption.  For  this  reason  it  seems  to  me  wrong  to 
identify  this  existential  technique  of  identity  acquisition,  Al,  with  the 
technique  of  identity  acquisition  by  elevation  of  self  "above"  other  people, 
which  I  shall  call: 

A2.  Self  respect  through  self  elevation. 

I  believe  that  Al  and  A2  are  often  confounded.  It  is  with  the  firsf  existenti- 
al technique  we  should  be  concerned  here,  that  of  gendered  idenuty 
acquisition  at  a  distance,  the  acquisition  of  a  positive  image  of  self  through 
detaching  oneself  and  one's  activities  from  the  concrete  and  familiar  world. 
This  existential  technique  serves  a  need  that  may  occasionally  arise  in  a 
young  woman  but  which  understandably  arises  more  easily  and  strongly  in 
boys  and  which  in  boys  seems  to  be  rather  common.' 

The  presence  of  this  subjective  need  in,  as  it  seems,  very  many  boys 
and  men,  leads  many  of  them  to  develop  various  strategies  in  the  struggle 
for  life  that  women  do  not,  or  less  often,  employ,  and  which  many  women 
do  not  know  about. 

Thus  our  hypothesis  can  explain,  among  other  things,  the  academic 
successes  of  the  ideals  of  anonymity  and  neutrality  in  scientific  reportage,  an 
ideal  "objective"  style  of  writing  that  is  still  well  known  in  our  time.  This 
style  demands,  among  other  things,  that  no  reference  be  made  to  individual 
persons  and  no  mention  be  made  of  named  persons'  feelings  and  likings 
and  so  on  in  academic  reportage  and  debate  -  which  I  personally  think  is  a 
very  good  norm  indeed. 

However,  this  style  also  demands  that  no  reference  be  made  to  the 
various  roles  and  functions  of  the  participants  in  the  laboratory  (in  the 
experimental  setting  leading  to  later  theory  formation),  nor  to  the  commu- 
nicative roles  and  functions  of  theory  consumers  (e.g.,  as  participants  in 
scientific  debate').  Worse  even,  thin  ideal  demands  that  also  the  cultural 
roles  of  the  theoretician  -  scientific,  political,  social,  educational  -  be  left 
unmentioned. 
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I  should  like  to  give  this  masculine  strategy,  our  theory  component 
Al ,  a  certain  literary  name:  Lushin's  Defense.  In  memory  of  the  tragical 
hero  in  Nabokov's  in  the  novel  with  this  tide,  his  touching  and  rather 
lovable  professional  eternal  chess  player.  Women  may  adopt  this  strategy 
but  it  seems  to  be  far  more  common  among  males,  which  is  what  I  mean 
by  calling  it  "masculine".' 

This  strategy  alone  already  is  enough  to  deflect  and  discourage 
women's  educational  and  professional  aspirations,  an  observation  which  ? 
shall  not  flirther  discuss  here. 

Now  I  come  to  a  &ctor  or  explanation  component  B,  that  concerns  the 
resulting  cultural  situation  for  women,  but  that  is  less  well  documented  and 
recognized  than  component  A.  There  seems  to  me  to  be  a  field-related 
nearsightedness  in  the  methodology  of  the  social  sciences,  leading  to 
deplorable  blanks  in  the  arsenal  of  explanatory  patterns.  Questions  are 
formulated  concerning  the  influence  from  teachers,  parents,  friends,  and 
other  social  fiictors.  There  are  also  some  attempts,  I  believe,  to  assess 
women's  fear  of  social  isolation  by  certain  career  choices.  So  the  immediate 
or  fiiture  social  surroundings  tend  to  get  some  scientific  attention. 

But  can  we  expect  ever  to  get  where  we  want  in  this  manner?  When 
contemplating  career  possibilities  there  is  also,  although  no  one  talks  about 
it,  a  girl's  anxiety  and  estimate  -  wholly  conscious,  half-conscious  or  totally 
unconscious  -  of  future  exclusion  firom  our  culture  as  a  wftole.  Is  not  this 
anxiety,  and  her  estimate  of  the  degree  of  cultural  exclusion  she  will  have  to 
face,  just  as  important  factors  in  a  girl's  or  young  woman's  decision  making 
as  her  anxieties  concerning  a  certain  measure  of  social  isolation? 

How  to  measure  this  female  fear  of  cultural  exclusion?  I  would  not 
know,  but  it  does  seem  to  be  a  factor  of  importance.  Taken  as  a  whole,  our 
culture  is  (and  other  contemporary  cultures  are  no  better)  completely 
discouraging  for  girls  who  get  it  into  their  heads  to  contemplate  a  career  in, 
say,  the  technical  sciences.  If  they  choose  such  a  career,  they  choose  for  a 
life  in  which  they  arc  constantly  reminded  of  not  belonging,  or  of  belon- 
ging only  in  a  non-normal  sense.  They  are  reminded  by  their  social  sur- 
roundings -  by  &mily,  friends  or  teachers,  certainly,  but  also  by  their 
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cultural  inheritance:  by  literature,  by  show  business,  and  the  arts,  and  by 
behavioral  etiquette,  religion,  feshion,  and  philosophy.  These  continual 
reminders  are  registered,  though  not  always  consciously,  and  in  any  case 
their  total  impact  is  almost  never  articulatec.  But  a  girl  almost  always 
somehow  knows,  from  her  early  childhood,  that  an  unusual  education  will 
make  of  her  a  person  without  a  culture  -  i.e.,  without  a  supporting 
culture,  or,  a  person  "without  cultural  identity".  The  culture  she  was  born 
into  is  then  no  longer  hers. 

An  old  American  Indian  said  to  Ruth  Benedict,  the  cultural  anthro- 
pologist: "Every  man  must  drink  his  life  out  of  a  cup;  and  mine  is  broken." 
Read  "every  girl",  "every  woman",  and  you  may  get  what  I  am  trying  to 
say. 

This  means  that  we  are  concerned  with  the  fear  that,  in  the  role  in 
which  the  science  or  career  choice  in  question  puts  you,  you  will  never 
(again)  feel  a  natural  part  of,  and  at  home  in,  our  culture  as  a  whole. 

To  a  culture  we  shall  then  have  to  count  all  non-natural  sources  of 
future  impressions,  from  Goethe,  with  his  "eternal  Feminine",  to  contempo- 
rary &shion  and  hard  porn.  Let  us  call  this: 

Bl.  Fear  of  cultural  exclusion. 

Obviously,  this  is  not  the  same  as: 
B2.  Fear  of  social  isolation. 

Let  me  sum  up.  What  I  call  Al  and  Bl,  that  is  to  say  contemporary 
boys'  and  men's  need  for  identity  acquisition  at  a  distance  -  from  home, 
but  inside  our  culture  -  together  with  the  anxieties  their  strategies  induce 
in  women,  as  well  as  women's  induced  fear  of  cultural  isolation  and 
exclusion  due  to  our  male-based  historical  culture  as  a  whole,  these  are  two 
immensely  pow  rful  factors  in  bringing  about  contemporary  men's  and 
women's  actual  choices,  and  in  determining  their  successes  and  failures. 

Clearly,  counter-strategies  are  mandatory. 
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3.  Counteracting  cultural  exclusion 

In  the  following  the  word  "tuition"  is  to  stand  for  tuition  in  the  exact, 
natural  and  technical  sciences.  The  strategies  I  shall  discuss  here  concern 
tuition  -  class-room  tuition  as  well  as  textbooks  -  in  these  sciences,  in 
particular,  but  not  exclusively,  in  relation  to  female  students.  What  I 
recommend  is: 

that  certain  aspects  of  the  early  human  choice  of  categories  for  scientific 
description  and  problem  solving  be  integrated  into  the  tuition  in  the  exact  and 
the  natural  sciences,  together  with  the  subsequent  debates  and  theoretical 
developments? 

I  am  referring  to  those  chapters  of  the  history  of  scientific  evolution 
that  demonstrate  an  entanglement  of  early  theoretical  categories  with  human 
biological  experience  -  and  male  existential  anxieties.  And  I  very  seriously 
recommend  that  students  be  familiarized  with  the  hidden  roots  of  many 
cognitive  forms,  that  they  be  shown  how  cognitive  forms  are  often  rooted 
in  aspects  of  the  biosphere  connected  with  human  sexuality  and  procreation 
-  and  thereby  with  problems  and  fears  about  that  pan  of  reality.  I  am 
talking  about  categories  of  thought  that  are  the  scientific  predecessors  and 
sometime  competitors  of  present  mathematical  and  scientific  categories. 

One  is  not  supposed  to  talk  about  it,  but  in  every  single  historical 
period  many  males  have  been  extremely  afraid  of  the  power  women  can 
hold  over  them,  and  this  is  panicularly  conspicuous  in  connection  with 
human  procreation  and  human  love.  The  history  of  the  development  of  the 
sciences  carries  imprints  of  these  fears,  in  all  probability  in  more  respects 
than  I  can  show  here. 

Today  women  are  less  tortured  by  those  older  categories  ot  thought 
(below)  than  they  were  in  the  nineteenth  century.'"  Science  now  usually  has 
better  stuff  to  offer  than  the  idea  that  all  is  Sex.  The  development  in 
mathematics  and  the  sciences  has  not  been  all  to  the  worse  for  women  in 
philosophical  respect. 
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Ine  gist  of  my  argument  is  this:  girls  and  women  are,  we  said, 
suffering  from  the  male  strategy  which  I  called  Lushin's  Defense  -  a  total 
withdrawal  into  the  non-femiliar,  impractical,  non-natural,  "pure".  Even  a 
life  devoted  to  the  technical  sciences  can  be  arranged  so  as  to  suit  this 
general  purpose  -  to  say  nothing  of  a  life  in  mathematics.  A  girl  would 
presumably  fare  mentally  better  if  she  were  taught  to  see  that  what  I  have 
called  Lushin's  Defense  (or,  better,  Lushin's  No.  1  Defense)  is  essentially  a 
defense  against  very  real  and  understanJablt  male  anxieties.  And  similarly,  if 
she  would  be  taught  what  other  existential  anxieties  and  defensive  strategies 
poor  Lushin  has  been  preoccupied  with  throughout  the  ages,  then  his 
stratagems  for  coping  with  them  would  be  considerably  less  discouraging 
and  depressing. 

Some  of  these  stratagems  involve  concept  formation.  In  fact,  surpri- 
singly many  of  the  early  central  categories  in  mathematics  and  in  the 
sciences,  too  -  and  not  only  in  politics  -  turn  out  to  be  rooted  directly  in 
the  experience  of  biological  phenomena,  particularly  in  the  experience  of 
procreation  and  heredity,  and  in  a  male-favouring  (sexist)  anthropology. 
Whereas  more  modern  categories  and  theories  may  well  be  studied  as  a 
disentangUment  from  such  biological  and  sexist  roots. 

For  example,  the  Greek  belief  in  a  geometty  based  exclusively  on 
symmetricsd  relations  -  similarity,  congruence,  identity  -  suggests  a  firm 
belief  in  the  all-embracing  importance  of  categories  that  are  brought  to  our 
attention  in  the  phenomena  of  heredity  (as  they  looked  to  Europeans  before 
Darwin). 

The  initial  entanglements  have  to  some  degrr.e  been  investigated,  but 
the  later  disentanglement  from  biological  roots  has  largely  remained  unana- 
lysed  as  such.  There  is  a  job  to  be  done  here,  a  nfiv  type  of  textbook  to  be 
written  that  includes  this  material;  for  both  the  early  roots  in,  and  the  later 
disentanglement  from  biological  (sexual)  categories  are,  in  my  estimation, 
ideal  topics  for  young  women's  education  in  exact  and  natural  science. 
Why?  Because  such  information  will  presumably  take  away  much  of  the 
mystety  of  scientific  category  and  theory  construction.  It  makes  the  persons 
throughout  the  ages  who  have  constructed  scientific  categories  and  theories 
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more  human,  sometimes  perhaps  more  ridiculous  -  and  so  less  to  be  afraid 
of,  but  sometimes  more  attractive  as  "heroes"  -  also  for  women. 

Ghetto  constructions  of  the  organisation  of  university  life,  such  as 
setting  apart  special  courses  and  subsuming  them  under  Women's  Studies, 
are  not  required  for  this  educational  purpose.  In  my  opinion  it  is  not  even 
desirable.  Very  many  male  students  turn  out  to  be  as  interested  as  their 
female  colleagues  in  such  analyses,  and  it  would  be  unjust  to  these  men  to 
keep  them  out. 

Nor  would  it  be  right  to  retort  that  the  topics  in  question  are  not 
really  crucial  to  the  cognitive  evaluation  of  newer  and  better  theories.  Male 
students,  too,  ought  to  be  shown  how,  since  Galileo,  a  growing  number  of 
men  have  tried,  not  without  success,  to  disentangle  human  thought  from 
these  biology-centered  forms  of  thought  and  the  anxiety-based  rationalism 
that  surrounded  it.  A  partial  success  is  undeniable. 

That  is  to  say,  is  it  not  reasonable  to  expect  that  by  familiarizing 
students  with  this  material  one  can  expect  to  enhance  women's  confidence 
in  the  intelligibility  of  the  cultural  world;  and  so  to  enhance  their  inner 
intelleaual  freedom  and  constructive  courage?  And  so  to  open  up  for  their 
daring  theory  and  machine  constructions?  (The  question  whether  women's 
theories  and  inventions  are  ultimately  likely  to  resemble  men's  is  not  at 
stake  here,  nor  is  the  question  whether  they  ought  to.) 

Is  it  not  reasonable  to  assume  that  academic  openness  about  the 
influence  of  masculine  existential  anxieties  on  scientific  category  constructi- 
on can  reduce  the  induced  intellectual  anxieties  in  women,  at  least  in 
sufficient  measure  to  make  these  anxieties  quite  controllable?  And  that  such 
openness  in  science  tuition  can  bring  women's  fear  of  cultural  exclusion  to 
dwindle? 

And  is  it  not  reasonable  to  assume  that  such  academic  openness  will 
contribute  to  men's  awareness  of  their  own  existential  anxieties,  and  of  how 
common  these  anxieties  always  have  been  -  whereby  they  become  controlla- 
ble and  recourse  to  extreme  strategies  superfluour? 

These  expectations  call  for  a  considerable  amount  of  rewriting  of 

courses  and  textbooks,  to  start  with  in  logic  and  mathematics,  two  fields 

upon  which  most  technical  sciences  in  so(ncivay  depend. 
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I  shall  give  a  few  examples  that  I  personally  find  fescinating  and  to 
the  point.  They  concern  the  following  (historical)  categories  of  scientific 
thought: 

Direction;  Contrariety  and  "Or";  "Infinitesimal";  Debate;  Relations 
between  "logical  individuals"  (things,  persons,  ...)  as  against  "Character  traits" 
(of  each  individual  separately). 

Obviously  I  cannot  here  deal  with  them  in  any  detail  and  I  cannot 
here  prove  the  correctness  of  what  I  say,  for  lack  of  time,  but  I  can  give  you 
exact  references  to  published  material,  should  you  so  wish. 
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4.  First  example:  A  language  for  a  logic  of  Direction 

4.1.  Anthropology  and  the  logic  of  Direction.  In  classical  times  one 
assumed  all  relations  of  philosophical  or  scientific  importance  -  mathematical 
relations,  for  instance  -  to  be  symmetrical.  Geometry  was  set  up  by  the  old 
Greeks  in  terms  of  "similarity",  "congruence"  and  so  on.  And  academic 
logic  did  not  consider  relations  involving  asymmetry  and  direction  until  the 
end  of  the  nineteenth  century;  with  one  exception. 

The  exception  was  a  postulated  meta-physical  relation  of  "degrees  of 
perfection",  a  relation  of  value  based  on  the  doctrine  that  it  was  possible  for 
things  to  "be"  of  higher  and  lower  metaphysical  value,  and  for  man,  to 
progress  to  higher  and  higher  value.  Up  to  about  1900  that  metaphysical 
ladder  of  progression,  that  hierarchy  of  "value",  or  "real  Being",  was  seen  as 
the  only  asymmetrical  relation  that  had  anything  to  do  with  basic  categories 
at  all.  Other  directions  and  comparatives  were  totally  disregarded,  they  were 
held  to  be  of  no  relevance  for  the  situation  at  the  "higher"  levels.  The  vector 
concept,  the  notion  of  a  directed  magnitude  (or  potency,  or  strength,  e.g.,  a 
force),  with  components  in  many  different  dimensions,  was  unthinkable 
throughout  the  greater  parts  of  the  European  cultural  history  -  it  dates  only 
from  about  1800.  The  concepts  enantiomorphy  and  tensor  are  younger  still. 

Inside  the  old  logical  framework  of  Being  and  Property  -  or  Substan- 
ce and  Accident  -  one  had  no  way  of  dealing  with  a  relation  like  A  ranks 
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higher  than  B,  or  A  is  more  vfluabU  than  B.  For  already  such  simple  and 
familiar  vehicles  of  thought  as  comparatives  -  all  of  them!  -  fall  outside  that 
logical  framework.  And  one  had  no  means  of  measuring  this  comparative, 
not  even  in  the  weakest  sense.  Hence  there  seemed  to  be  no  way  in  which  a 
thinker  could  communicate  his  own  outlook  about  metaphysical  ranks 
clearly  to  other  minds  -  that  is  to  say,  not  without  transcending  the  logical 
confinement,  known  from  Aristotle,  to  objects  (beings)  with  properties. 

I  shall  briefly  sketch  an  early  attempt  to  represent  rank,  order  and 
direction,  as  this  problem  presents  itself  within  a  metaphysical  theory  of 
values,  and  to  do  so  without  going  beyond  the  layout  of  beings-with- 
properties." 

One  finds  this  attempt  in  the  works  of  Philo  of  Alexandria,  a  Helle- 
nistic Jewish  tliinker  who  lived,  wrote  and  published  around  the  year  zero. 

In  1970  an  American  classical  scholar  and  theologian,  Richard  A. 
Baer,  published  a  very  original  book  about  a  certain  feature  of  the  general 
arrangement  of  Philo's  thought.  It  concerns  his  remarkably  wide  use  of  the 
categories  Male  and  Female. 

"I  saw  that  the  categories  male  and  female  occupied  m'^re  . 
than  an  incidental  place  in  Philo's  thinking",  Baer  writes  (p.  ;i).  Philo  turns 
out  to  use  these  categories  not  only  for  discussing  matters  of  sex,  gender  or 
procreation,  but  often  also  for  other  topics. 

We  can  learn  from  Bear  something  of  interest  for  our  present 
purpose;  for  what  Baer  shows  us  becomes  particularly  interesting  when 
studied  from  a  logical  point  of  view.'^  In  fact  Baer  himself  does  that,  in  as 
much  as  he  repeatedly  uses  expressions  penaining  to  logic,  as  "logical  order 
of  creation"  and  "functional-analogical  use"  (pp.  28,  34,  note  4).  Philo 
works  within  "the  philosophical  framework  of  genus  and  species,  potentiali- 
ty (dynamis)  and  actuality  {energeia)"  (I.e.),  and  "states  that  the  man  corres- 
ponds to  nous  and  the  woman  to  aisthesis. " 

Aisthesis  is  the  world  of  the  senses,  nous  is  reason,  "created  to  rule 
over  aisthesis  and  thus  in  order  of  importance  logically  precedes  aisthesis" 
(p.  39). 

We  are  concerned  -  also  in  Baer's  opinion  -  with  the  logical  problem 
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of  representing  order,  non-symmetrical  orderings.  To  develop  cognitive 
representations  of  order  is  a  logical  task,  pertaining  to  each  and  every  field 
of  interest.  Things  with  properties  is  not  all:  structure  and  order  occur  in  all 
domains  of  experience  and  must  be  represented  in  the  mind  and  in  langua- 
ge, are  we  to  reason  about  them  in  a  systematical  manner.  The  basic 
problem  of  representing  asymmetry  is  the  same  in  the  case  of  spatial 
relations  as  in  the  case  of  temporal  relations  and  relations  of  intensity 
(temperature,  strength  of  material,  fields  of  force). 

What  Baer  has  discovered  in  Phiio's  texts  is  his  crude,  sexist  solution 
to  that  general  problem  as  restricted  to  value  judgments. 

It  would  not  be  surprising  if  you  were  still  nonplussed.  "This  may  be 
of  importance  for  some,"  you  may  now  say,  "but  how  can  the  point  that 
Baer  makes  about  Philo  of  Alexandria  be  described  as  a  logical  point, 
pertaining  to  man's  earliest  attempts  to  reason  and  argue  logically?" 

Argument  presupposes  mental  layout  and  communication!  Philo 
makes,  Baer  says,  a  "functional-analogical"  use  of  the  categories  Male  and 
Female."  A  functional  use  -  but  of  a  certain  kind:  he  uses  these  words  in 
order  to  express  the  relative  ranks  of  two  items  standing  in  a  certain  non- 
symmetrical relation,  even  when  the  items  are  not  a  woman  and  a  man. 
And  this  is  done  in  analogy  with  the  assumption  that  the  essential  Male 
(whatever  that  may  mean)  ranks  metaphysically  higher  than  the  essential 
Female.  Phiio's  negative  comments  about  actual  women  serve,  in  his  written 
work,  mainly  as  a  preface  to  his  subsequent  remarks  about  the  perceptible 
world  as  a  whole:  "It  is  clear,  then,  that  Philo  extensively  exploits  female 
terminology  as  a  vehicle  for  expressing  his  wide-spread  depreciation  of  the 
created  world"  (p.  4 If,  45.) 

The  point  may  be  put  like  this:  Baer  has  seen  that  Philo  employs  an 
ordered  pair  of  "essences"  presumably  known  to  all,  <the  Male,  the  Female>, 
for  referential  use  in  a  much  wider  type  of  discourse  than  biology  and 
anthropology,  namely,  for  use  in  connection  with  value  judgments  about  the 
created  world  generally,  of  whichever  sort,  and  whatever  the  items  of  the 
comparison  are.  Although  he  does  not  use  a  logician's  vernacular  of 
"ordered  pair",  or  "couple",  the  classical  scholar  and  theologian  Baer  has 
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seen  what  is  at  stake  and  has  made  this  historical  insight  accessible  to  us  all, 
an  achievement  for  which  he  definitely  deserves  our  gratitude. 

Philo  knew  that  he  could  employ  this  usage  of  "the  Male"  and  "the 
Female"  towards  his  readers  and  expect  to  be  understood  the  way  he  meant 
it.  The  ordering  of  the  items  that  he  had  in  mind  would  be  understood  in 
the  right  direction.  For  Philo  could  depend  on  a  certain  anihrofwlcgy, 
ftimiliar  to  all,  that  immediately  would  make  all  his  readers  interpret  any 
item  called  "the  Male"  as  ranking  higher  in  perfection  thah  any  item  he 
called  "the  Female". 

But  then  (we  may  add)  Philo  and  thinkers  like  him  might  as  well  say 
y  is  the  male,  andx  is  the  female  in  connection  with  the  relation  y  is  longer 
than  X,  since  they  can  also  to  a  reasonable  d^ree  depend  on  their  listeners' 
knowledge  of  men's  and  women's  average  lengths  in  order  to  trust  that  the 
relation  is  understood  in  the  direction  he  intends  to  communicate. 

Today  logic  is  no  longer  monadic.  The  theory  of  inference  we  now 
have  works  as  well  for  relational  predicates  like  y  is  more  valuable  than  x  as 
for  property  predicates  Gike  y  is  valuable^.  Hence  there  is  no  need  for  a 
reduction  of  relations  between  x  and  y  to  properties  of  the  one  and  proper- 
ties of  the  other.  Hence  Philo's  technical  use  of  "Male"  and  "Female"  in  the 
theory  of  values  is  quite  superfluous. 

Philo's  anihrofwlogical  conceptualization  of  the  very  category  that  we 
call  Order  is  in  all  likelihood  the  very  first  published  general  explanation  of 
the  notion  of  Order  in  human  history.  It  precedes  the  first  publication  on 
Direction  in  geometry  by  eighteen  hundred  years.  And  it  precedes  the  set- 
theoretical  definitions  of  the  notion  of  "an  ordered  couple"  by  nineteen 
hundred  and  fifty  years. 

4.2.  Vector  geometry  and  vector  analysis.  From  Philo  to  Caspar  Wessel. 

For  we  have,  in  fact,  been  speaking  about  the  problem  of  representing 
direction.  The  cradle  of  vector  geometry  is  the  paper  Om  Directionens  analy- 
tiske  Betegning  by  the  Norwegian  mathematician  and  surveyor  Caspar 
Wessel,  presented  to  The  Royal  Danish  Academy  of  Science  in  1797  and 
published  by  that  Academy  in  1799.  In  1831  Gauss  published  an  influential 
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publication  exposing  similar  ideas,  developed  independently. 

Philo's  thoughts  on  direction  were  concerned  with  metaphysical  value 
and  value  directedness,  that  is  to  say,  with  direction  in  a  metaphysical 
hierarchy,  this  being  the  only  kind  of  direction  that  the  former  layout  of  Being 
in  genera  and  species  was  conceptually  committed  to.  The  rest  was,  one  hoped, 
a  question  of  symmetries  (similarity,  or  lack  of  same)  together  with  non- 
relational ("character")  traits. 

The  rise  of  vector  algebra,  vector  analysis  and  a  general  logic  that  can 
handle  asymmetrical  relations  without  resorting  to  logically  intractable 
hierarchical  constructions  -  this  whole  development  reflects  a  process  of 
cognitive  emancipation  away  from  sexist  representational  forms  reflected  in  the 
"ecstatic-cathartic"'^  strand  of  European  cognition,  so  eminently  represented 
by  Philo  of  Alexandria. 

Taking  this  case  as  an  example,  I  venture  to  say  the  following.  If 
students  could  be  given  this  background  to  theory  constructions,  new 
cognitive  instruments  would  sometimes  be  experienced  as  positively  welco- 
ming women,  they  would  have  the  effect  of  bringing  them  in  from  the 
cold,  rather  than  of  condemning  them  to  the  cultural  exile  so  many  women 
seem  to  expect  from  the  sciences.  A  scientific  development  like  the  one  we 
have  just  discussed  could  come  to  be  seen  as  a  girl's  best  intellectual  friend, 
or  at  least  as  one  of  them.  It  could  come  to  be  understood  as  part  of  one 
line  of  human  emancipation,  one  bit  of  the  slow  good-bye  to  sex-based 
reason,  rather  than  as  a  masculine  threat  alienating  women  still  more  from 
the  anti-feminist  culture  they  are  borne  into.  Here,  however,  scientific 
education  has  failed  complet>;ly. 

One  final  note.  It  is  with  a  certain  glee  that  I  take  up  Philo's  logic 
here,  for  when  I  discussed  this  in  my  inaugural  lecture  as  professor  of  logic 
at  Utrecht  university  twenty  years  ago  ....  Guess  what  people  said  to  me 
about  it  afterwards." 
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5.  Second  cxantplo  Contrariety  and  £ither-Or 


5.1.  The  sexual  origin  of  Contrariety/Opposition.  Already  in  1912  the 
English  historian  of  ideas  F.M.  Cornford  declared  the  old  logical  category 
Contrariety  to  be  of  sexual  origin.'*  "Sex  the  prototype  of  Contrariety"  is  the 
title  of  one  of  the  paragraphs  in  G)rnford's  book. 

("Contrariety":  in  the  history  of  philosophy  this  is  an  ambiguous 
word.  In  the  early  twentieth  century,  e.g.  in  1912,  it  was  usually  taken  in 
the  Hegelian  sense  in  which  it  is  not  distinguished  from  Contradiction:  at 
most  and  at  least  one  of  the  two,  i.e.,  as  Either-Or,  rather  than  in  the  simpler 
Aristotelian  sense:  at  most  one  of  them,  as  in  "Sheffer's  stroke"  in  propositio- 
nal  calculus.) 

The  point  Cornford  makes  -  in  1912  -  is  of  an  unrivalled  importan- 
ce. In  recent  years  the  philosophical  understanding  of  the  connections  he 
points  to  has  been  on  the  increase,  possibly  due  to  the  mental  impact  of 
World  War  II.  "Coarsely  sexual  ideas"  -  now  it  is  1975,  and  the  pen  is  that 
of  the  German  philosopher  Ernst  Topitsch  -  are  at  the  bottom  of  much 
traditional  concept  formation,  particularly  in  "the  ecstatic-cathartic  line  in 
European  theory  of  knowledge".'^ 

In  1990  a  book"  appears  by  an  American  historian  of  biology,  Tho- 
mas Laqueur,  with  the  misleading  title  Making  Sex.  It  is  in  feet  a  detailed 
history  of  various  concepts  "Sex"  in  Western  thought.  Laqueur  writes  that 
the  category  Sex  has  been  used  as  a  cipher  (a  cognitive  symbol)  for  the 
nature  of  causality,  the  central  concept  in  epistemology.  To  this  we  can  add: 
Sex  has  also  been  used  as  a  cipher  for  the  nature  of  a  number  of  logical 
categories:  for  Direction,  and,  as  Cornford  pointed  out,  for  Contrariety. 

This  cognitive  category,  which  we  may  call  Oppositional  Sexuality,  or 
Sexual  Contrariety,  is  very  old  and  hard  to  eliminate  once  and  for  all.  But  it 
was  not  typical  of  Medieval  logic,  which  was  relatively  advanced,  nor  was  it 
typical  of  Medieval  biology  and  conception  of  gender.  The  understanding  of 
gender  was  formed  according  to  the  scheme  of  gradual  differences  from  "the 
lowest"  to  "the  highest",  women  being  seen  as  "less  male"  than  men  but 
with  everyone  given  a  chance  to  work  upwards,  rather  than  in  terms  of  one 
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biological  pair  of  fixed  essences  <the  Male,  the  Femaie>." 

However,  as  Laqueur  explains,  the  earlier  bipolar  thinking  in  biologi- 
cal thought  returned  in  the  course  of  the  18th  century. 

Now  this  crucial  observation  about  biological  categories  happens  to 
fit  in  extremely  well  with  quite  independent  investigations  about  the  re- 
introduction  in  European  universities  around  1800  of  a  dichotomizing  logic 
of  Contrariety.  This  Neoplatonic  logic  is  known  as  the  Fichte-Hegel  logic. 
The  person  who  is  made  especially  responsible  for  reintroduction  of  this 
logic  is  none  other  than  the  ultra-scxist  philosopher  Johann  Gottlieb  Fichte: 
In  the  nineteen-twenties  the  mathematician  and  philosopher  Leonard 
Nelson  writes  about  Fichte's  influence  on  nineteenth-century  German  logic 
and  analyses  the  nature  of  his  logic.  In  1968  Hans  Lenk  shows  that  accor- 
ding to  Fichte,  the  concept  'concept'  itself  is  that  of  binary  exclusive  disjunc- 
tion. This  is  to  say  that,  in  Fichte's  canon,  the  category  Two  has  a  quite 
unique,  premier  conceptual  status  in  logic.^°  Not,  alas,  in  connection  with 
truth  values  -  parliamentary  values^';  but  at  the  level  of  general  concept 
formation  and  the  logical  representation,  in  language  as  well  as  in  the  mind, 
of  one's  ideas.  In  fact  there  is  an  exceptionally  strong  antagonism  in  the 
history  of  ideas  between  "parliamentary  values",  or  truth  values,  which 
pertain  to  statements,  and  binary  exclusive  representation  of  "beings", 
pertaining  to  persons  or  groups  of  persons. 

In  1975  the  truly  extreme  sexism  of  German  "liberationist"  Fichte  is 
documented  and  discussed  by  Hannelore  Schroder." 

The  combined  criticisms  of  Fichte  as  offered  by  Nelson,  Lenk  and 
Schroder  strongly  suggest  a  connection  between  two  seemingly  unrelated 
phenomena  (three,  if  we  add  Laqueur's  observation): 

Tthe  upsurge  of  extreme  sexism  in  Germany  at  the  end  of  the 
eighteenth  century; 

2°  the  come-back  of  the  worst  kind  of  dichotomizing  bipolar  logic  in 
philosophy  in  that  area,  and  in  the  same  period.^' 

This  is  more  than  an  incidental  coincidence  in  one  man.  Fichte  is 
not  alone  among  outspokenly  misogynous  philosopher  "logicians"  to  exalt 
the  number  Two.  Another  example  is  WWII  traitor  Vidkun  Quisling,  who 
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dabbed  in  philosophy  in  secrei.  Quisling's  glorification  of  maieness  and 
contempt  for  (and  fear  of)  the  female  sex  can  be  examined  in  his  posthu- 
mous manuscripts.  In  these  handwritten  sketches  he  demonstrates  -  from  his 
earliest  years  to  the  end  -  a  dichotomizir^  frenzy  the  like  of  which  I  have 
never  seen.  Still  another  example  is  the  Dutch  philosopher  of  mathematics 
L.E.J.  Brouwer,  who  talb  of  "the  intuition  of  two-oneness"  and  calls  it  "the 
primordial  intuition  of  mathematics".^*  Hence  for  this  man  -  not  speaking 
with  the  authority  of  a  psychologist  -  the  number  Two  is  more  "intuitively 
primordial"  than  for  instance  Three.  Though  it  has  been  kept  hidden  from 
the  international  readership,  it  so  happens  that  Brouwer  was  every  bit  as 
fanatical  a  misogynist  as  Fichte,  in  this  respect  worse  even  than  Quisling. 

5.2.  Backlash?  I  like  to  briefly  mention  that  it  is  possible  to 
see  Fichte's  reintroduction  of  this  type  of  Neoplatonic  logic  at  the  German 
universities  (from  which  it  spread  like  a  plague)  as  a  backlash  -  in  an 
attempt  to  exorcise  "the  Feminine"  and  thereby  squelch  the  existential 
anxieties  and  hysterical  fears  of  women's  voices,  and  possible  voices,  raising 
perspeaives  that  could  make  the  entrails  of  the  souls  of  men  shiver.  It  is 
largely  a  matter  of  chronology.  Fichte's  two  books  on  logic  and  epistemolo- 
gy,  Ober  den  Begriffder  WissenschafisUhre  and  Grundkgen  der  gesammten 
WtssenschaftsUhre,  were  written  and  published  in  1794.  Look  at  this  (incom- 
plete) sequence  of  years  of  publication  of  worb  by  eighteenth-century 
women  philosophers:" 

1701,  1751  Catherine  Cockburn  Trotter 
1704,  1705  MaryAstell 
1705  Damaris  Cudworth  Masham 
1720  Jeanne  Dumrfe 

1738  Maria  Agnesi 

1739  Sophia  (pseudonym) 

1740,  1741,  1744,  1759  Gabrielle  Emilie  le  Tonnelier  Breteuil, 

Marquise  du  Chitelet-de  Breteuil 

1742,  1752  Dorothea  Christine  Lcporin-Erxleben 
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1767   Johanna  Charlotte  Unzer 

1767,  1787  Catherine  Macauley-Graham 

1787  Dorothea  Schlozer 

1788,  1789,  1792  Mary  Wollstonecraft 

1791    Olympe  des  Guuges  (Marie  Gouze) 

1799  Mary  Ann  RaddifFe 

It  was  unheard  of.  These  women  could  write.  Worse  even  -  it  was  clear  that 
they  could  think.  They  could  reason.  And  some  men  got  hysterical. 
And  changed  the  categories  of  biology  and  logic. 

5.3.  The  inclusive  Or  is  clearly  not  inspired  by  the  two  sexes 

and  the  supposedly  unavoidable  "contraiiety"  between  them.  It  is  the  logical 

category  that  in  Aristotle  is  called  Subcontrariety:  at  least  one  of  them. 

This  inclusive  Or  has  been  discussed  in  the  Middle  Ages,  in  the 
works  of  William  of  Ockham.  Then  it  disappears  completely  from  Europe- 
an scene  of  published  philosophy.  It  does  not  return  until  the  nineteenth 
century;  then  another  Englishman,  Augustus  De  Morgan,  reinvented  or 
rediscovered  it.  De  Morgan's  plea  for  an  inclusive  rather  than  an  exclusive 
Or  was  taken  up  by  his  sometime  student,  the  economist  W.  Stanley 
Jevons. 

And  they  won.  From  the  representational  systems  offered  by  logic 
nowadays,  whether  in  England,  Holland  or  in  Germany,  the  emphasis  on 
exclusive  disjunctions,  on  Either-Or,  is  gone.  So  in  this  case,  at  least,  there 
has  been  a  change  for  the  better  -  away  from  the  nineteenth  century's 
emphasis  on  binary  gender-based  "Contrariety",  "Opposition",  "Gegensatz". 

Most  people  in  logic  in  the  academic  world  do  not  realise  (and 
usually  do  not  care)  what  this  logical  shift  mea.i-^  in  human  and  cultural 
terms.  But  that  certainly  is  no  reason  why  we  shouldn't,  or  why  our 
students  shouldn't  be  brought  to  understand  the  kind  of  cognitive  turna- 
bout this  has  meant. 
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After  World  War  Two  a  new  upsurge  of  old  anxieties  could  be  seen 
in  many  countries.  Such  existential  anxieties  as  the  war  brought  with  it  -  in 
Germany,  deeply  wounded  male  pride,  combined  with  wounded  national 
pride,  after  the  loss  of  yet  another  war  -  explain  why  in  the  1930's  and  60's 
there  was  a  plea,  strongly  polemical,  precisely  in  Germany  for  the  reintro- 
duction  of  the  exclusive  "Or".  Either  Male  or  Female,  either  Friend  or  Foe. 
This  was  claimed  to  be  the  "most  important",  the  "philosophical",  under- 
standing of  "Or",  pertaining  to  ii«y  concept  or  domain  of  application 
whatever.^' 

Whereas,  in  the  meantime,  logic  had  discarded  this  dichotomizing 
and  polarizing  particle  as,  mostly,  grossly  misleading  for  the  representation 
of  the  outer  world.  In  scientific  and  philosophical  description  other  repre- 
sentational forms  had  taken  over. 


6.  Third  example:  Mathematical  Analysis 

6. 1.  Infinitesimal  calculus  and  General  Value  theory.  At  the  beginning  of  this 
talk  I  mentioned  some  existential  strategies,  and  among  them  a  desire  many 
men  have  to  establish  themselves  as  belonging  to  a  world  that  is  situated  at 
great  distance  from  the  familiar  world. 

"Infinitely"  far  away,  if  that  is  possible!  "Actual  infinity"  has  been  a 
great  favourite  among  thinkers  with  a  mathematical  bend.  What  I  should 
like  to  discuss  next  concerns  a  cognitive  category  related  to  this  need;  that 
of  "the  extremely  small",  the  Infinitesimal  -  another  favourite  of  many  men. 
In  the  old  metaphysics,  weight,  spatial  extension,  and  quantity  generally 
were  associated  with  Matter  and  the  Female.  Power,  therefore,  resided  in 
"the  extremely  small",  that  which  had  no  weight,  extension  or  quantity. 

My  third  case  story  concerns  the  origins  of  the  Differential  and 
Integral  Calculus,  or  "the  Calculus",  for  short.  This  cognitive  apparatus  was 
developed  independently  by  Leibniz  and  by  Isaac  Newton,  from  different 
basic  categories.  In  its  German  inception  that  smart  conceptual  apparatu' 
was  concerned  with  extremely  small  entities,  or  "Infinitely  small  magnitudes", 
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and  so  it  was  called  the  "Infinitesimal  calculus". 

This  cognitive  category,  the  Infinitely  small,  was  not  originally 
invented  for  the  benefit  of  mathematical  physics.  Far  fi-om  it;  for  on  the 
European  continent  it  had  for  a  very  long  time  been  part  and  parcel  of  the 
categorial  apparatus  of  human  cognition.  You  find  in  in  old  theories  in 
many  other  scientific,  pseudo-scientific  or  cultural  fields  than  mathematics 
and  physics. 

In  fact,  the  cognitive  category  Infinitesimal  started  out,  just  like 
Direction,  as  a  category  within  the  traditional  metaphysical  theory  of  value. 

(1)  You  find  this  old  cognitive  category  of  "infinitesimal  things"  in 
the  pictorial  arts,  in  the  strange  reverence  people  in  certain  centuries  had  for 
miniature  paintings.  The  point  is  that  such  paintings  were  assumed  to  have 
an  especially  high  value  due  to  their  very  smallness." 

(2)  You  find  it  in  homeopathy,  in  the  homeopathic  doctrine  of  how 
to  produce  valuable,  potent  medicine.  Homeopaths  insist,  without  offering 
any  explanation,  that  in  order  to  attain  its  power  the  medically  active 
ingredient  must,  if  it  is  a  solid,  be  ground  into  a  very  fine  powder;  if  it  is  a 
fluid  it  must  be  diluted,  until  the  chance  that  you  find  as  much  as  1 
molecule  in  a  spoonful  of  the  dilution  is  lower  than  Avogadro's  number, 
10-". 

(3)  I  claim  that  you  also  find  it  in  Anorexia  nervosa.  The  afflicted 
persons  are  mostly  young  women  who  try  to  lose  as  much  weight  as 
possible;  some  are  prepared  to  die  from  loss  of  weight,  rather  than  have 
anything  like  a  normal  human  mass  of  flesh  and  bones.  Why? 

These  persons  seem  to  me  to  act  on  a  certain  assumption  that  is 
stored  somewhere  deep  inside  their  brains,  the  assumption  that  the  smaller 
and  closer  to  absolute  weightlessness,  the  better.  Why  again? 

Therapists  today  seem  to  agree  that  anorexics  are  trying  to  achieve 
sonic  kind  of  power,  that  Anorexia  is  -  in  feminist  terms  -  geared  towards 
self  empowerment.  That  is  to  say;  Small  is,  for  them,  PowerjvL 

Anorexics  do  not  themselves  express  this.  But  neither  did  Samuel 
Hahnemann,  who  founded  the  homeopathic  school  in  medicine,  nor  do  his 
followers.  Why  Aocs  neither  group  attempt  any  kind  of  explanation  for  their 
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fascination  with  weightlessness*  Why  didn't  Hahnemann  formulate  this 
earlier  principle  of  European  thought?  And  why  don't  anorexics  formulate 
it? 

Because  it  concerns  a  certain  strand  in  European  cognition,  a  certain 
mode  of  thought,  a  cognitive  principle  that  is  taken  for  absolutely  granted, 
like  elementary  arithmetic. 

It  is  possible  to  give  an  explanation  to  all  of  these  three  mysterious 
subconscious  cognitive  attitudes  or  beliefs.  My  thesis  is  this.  Perhaps  in  all 
of  mankind,  but  at  least  in  Europe,  human  cognition  has  developed  on  a 
basis  of  a  deep  respect  for  seed,  of  any  kind.  Vegetable  seed,  grain  in 
particular,  and  still  tinier  plant  seeds,  all  clearly  po^ess  power.  From  an 
early  moment  in  the  history  of  mankind  it  must  of  course  have  been  clear 
to  anyone  that  human  life  depends  in  large  measure  on  the  incredible 
powers  of  tiny  little  plant  seeds.  That  seed  is  powerful  is  undeniable:  whole 
plants,  enormous  trees  sometimes,  with  eatable  leaves  and  fruits  on  them, 
develop  from  one  little,  almost  invisible  thing! 

Richard  Baer  (above)  has  done  women  a  great  service  in  pointing  out 
the  sexual  origins  of  certain  types  of  human  logical  vernacular.  But  don't 
forget  that  an  older  Von  Baer,  the  German  medical  man  from  Estonia,  was 
the  first  to  discover  and  publish  (in  1827)  that  humans  and  dogs  and  lions 
also  produce        One  need  not  be  a  bird  to  produce  an  ovum!  And  so  von 
Baer  had  proved,  by  means  of  keen  observation,  that  not  only  the  males  in 
the  human  species  were  active  participants  in  the  process  of  conception. 

Whereas  until  then,  no  knowledge  of  mammalian  eggs  being  availa- 
ble, "everything  was  born  from  seed",  and  from  seed  alone.  Seed  -  terribly 
small  things  -  held  all  the  power. 

Deep  in  your  brain.  Power  may  then  easily  come  to  seem  inseparable 
from  smal'ness,  to  require,  even  to  mean  smallness,  thinness,  weightlessness. 
And  if  that  is  so,  self-empowerment  requires  loss  of  weight.  There  is  no  way 
around  this  (automatic,  unconscious)  "conclusion". 
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6.2.  Weierstrass.  Now  what  about  the  Calculus,  on  the  European  continent 
for  a  long  time  called  "the  Infinitesimal  Calculus"? 

As  many  of  you  will  remember,  in  school  or  university  courses  the 
word  "infinitesimal"  was  hardly  ever  spoken,  the  old  name  of  this  branch  of 
mathematics  notwithstanding."  Instead  one  learns  about  limits  of  series  of 
fractions  delta  y  :  delta  x,  for  decreasing  choices  of  delta  x.  Here,  not  only 
are  x  and  y  themselves  ordinary  real  numbers,  obeying  the  same  arithmetical 
laws  as  all  other  reals,  but  delta  x  and  delta  yite.  plain  real  numbers  as  well. 
They  are  not  something  special,  called  "infinitesimals".  And  you  may 
remember  that  this  came  about  because  around  1 900  a  certain  mathematici- 
an, Weierstrass,  had  managed  to  reconstruct  the  said  Calculus  from  con- 
cepts that  had  no  connection  with  that  old  category:  the  (potent)  Infinitesi- 
mal. Instead  he  appealed  to  Cauchy's  notion  of  the  limit  of  some  decreasing 
series. 

What  does  this  mean? 

That  the  Differential  and  Integral  Calculus  can  be  studied,  taught, 
and  used  with  no  reference  what  so  ever,  direct  or  indirect,  to  seed.^' 

"A  pity,"  you  may  now  say.  "I  quite  like  the  idea  of  seed,  and  the 
cognitive  category  of  Seed,  at  least  I  like  it  much  more  than  that  chilly  and 
difficult  mathematical  notion  of  Limit.  Seed  is  important,  and  it  may  be 
male,  but  at  least  it  is  human]  That  forbidding  category  called  "Limit",  on 
the  other  hand,  seems  to  be  a  part  of  exactly  that  closed  abstract  world  to 
which,  as  you  said,  nervous  males  take  refuge  in  order  to  forget  the  realities 
of  life.  So  what's  the  big  deal?" 

6.3.  Weierstrass  in  dialogical  terms  Is  Weierstrass'  theory  "chilly",  you  said? 
And  did  I  hear  someone  say  the  other  day  that,  being  formulas,  these 
formulas  ipso  facto  are  "masculinistic"? 

Let  me  tell  you  what  happened  next  in  academic  logic.  The  scene  is 
still  Europe.  Based  on  work  done  by  the  Dutch  logician  Evert  Willem  Beth 
in  the  nineteen-fifties,  a  German  logician,  Paul  Lorenzen,  in  1960  was  able 
to  show  that  (in  my  terms)  modern  Icgic  need  not  be  seen  the  way  the  boys 
with  the  strongest  existential  anxieties  prefer  to  look  at  it:  as  a  refuge  from  the 
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daily  world,  with  its  physical  and  political  terrors  and  the  risks  posed  by  the 
existence  of  women  -  a  domain  of  pure  mathematical  abstraction.  Thanks  to  • 
these  two  logicians  it  is  now  clear  that  modern  logic  is  not  that  old  theory 
of  Being,  so  dear  to  dogmatists  of  all  hues.  On  the  contrary!  It  can  now  be 
seen  to  consist  of  collections  of  rules  precisely  for  dealing  with  certain  types 
of  disagreement  about  the  physico-political  world  in  an  undogmatic  and 
non-violent  manner,  through  unprejudiced  dialogue  and  critical  discussion.'" 

And  this  does  not  mean  the  kind  of  "discussions"  we  women  are  so 
often  treated  to  by  haughty  anxiety-ridden  men,  inside  and  outside  the 
universities.  We  are  talking  instead  of  person-to-person  discussions  between 
equals,  where  the  topic  is  announced  in  advance  and  where  no  one  can 
rightfully  hold  you  back  or  even  force  you  to  participate. 

Serious,  but  orderly  and  polite  discussions  with  other  humans, 

including  women:  is  this  not  precisely  what  so  many  men  have  always  been 

so  terrible  afraid  of? 

Yes,  it  is  one  of  the  things  that  many  men  have  always  feared  more 

than  of  anything  else.  Excellent  examples  are  Carl  Schmitt  and  Vidkun 

Quisling,  Nazi's  of  world  renown.  Or  take  the  "intuitionist"  mathematician 

L.E.J.  Brouwer.  One  did  not  discuss;  as  Male,  one  acts  and  creates.  To  say 

nothing  of  discussing  with  women  -  the  very  idea  made  them  sick." 

So  what  again?  Were  we  not  talking  about  Cauchy  and  Weierstrass 

and  their  darned  mathematical  doggedness,  their  constant  circling  around 

the  DiflFerential  and  Integral  Calculus? 

You  see,  I  now  combine  the  two:  the  Cauchy- Weierstrass  rendering 

of  the  Calculus,  without  "infinitesimals"  with  their  historical  roots  in  Seed  - 

and  the  (Beth)-Lorenzcn  rendering  of  Logic  itself  as  the  theory  of  critical 

discussion.  And  what  do  you  get? 

You  get  a  dialogical  interpretation  of  Weierstrass'  set-up  of  the 

differential  and  integral  calculus.  When  reformulated  in  critical-dialogical 

terms,  Weierstrass'  famous  formula: 

"For  each  ordinary  ("real")  number,  call  it  e  (epsilon),  there  wan  ordinary 
number,  call  it  d  (delta),  such  that  ..." 
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(and  so  on),  penned  down  in  the  w-based  terminology  characteristic  of  the 
nineteenth  century,  now  attains  the  following  profile: 


"You  seem  to  doubt  what  I  say  about  how  to  calculate  the  derivative  f(x)  of 
the  function  fix),  and  its  value  dt  x. 

However,  you  may  set  a  tolerance  for  the  error  I  may  make  concer- 
ning the  value  of  f(x)  at  x  in  practice  (that  concerns,  say,  the  dimensions 
required  for  the  safe  construction  of  a  certain  aeroplane  or  bridge)! 

For  I  hold  that,  for  any  tolerance  of  an  error  (c,  or  epsilon)  of  mine 
that  you  may  set,  as  long  as  it  is  a  measurable  size,  I  can  pick  a  rational 
number  (d,  or  delta)  such  that  -  and  I  can  show  it  to  you  if  you  so  wish  - 
provided  the  free  variable's  deviation  from  x  is  smaller  than  d,  my  estimate 
for  the  value  of  the  derivative  will  always  be  within  the  error  c  that  you  will 
tolerate.  And  so  there  is  no  danger  as  long  as  we  remain  well  within  this 
distance  d  from  x" 

6.4.  Debate-inter-pares  or  monological  Reason-at-a-eifstance?We  have  studied 
a  slow  cognitive  change  from  a  theory  in  terms  of  potent  male  seed,  highly 
discouraging  for  women,  to  a  theory  in  terms  of  the  debatabiliry  of  claims 
(pronouncements),  in  a  debate  among  absolute  equals.  There  is  no  threat. 
There  are  no  popes.  Exclusive  disjunction  is  gone,  social  contrarieties 
immobilized.  In  the  theory  of  the  exact  sciences  there  is  no  division  of  the 
sexes.  Logical  opposition  is  not  social  opposition,  the  opponent  is  not 
attacked,  only  his  or  her  statements. 

In  logical  theory,  and  in  /s^W  practice,  you  are  now  inter  pares - 
among  equals.  And  as  for  mathematical  theory,  even  Weierstrass'  definition 
of  limit  can  now  be  reformulated  in  terms  of  You  and  Mc,  your  tolerance 
as  to  my  possible  error  and  my  way  of  tackling  that  tolerance.  Gone  is  the 
category  of  Absolute  Seed,  with  its  infinitely  small  size,  or  sizelessness,  as 
one  should  really  say,  and  its  power. 

Gone,  too,  is  the  implicit  reference  to  the  assumption  of  only  one 
human  procrcative  component,  or  sex.  The  philosophical  category  of  Reason 
was,  in  fact,  the  category  of  men's  Reason-at-  a-distance-from-women;  this 
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category  is  now  replaced  by  -  no,  it  has  developed  into  -  the  category  of 
Reason  as  Debate  inter  pares. 

In  the  menial  programme  determined  by  the  category  Infinitesimal,  the 
fundamental  mental  category  Power  logically  implies,  we  said,  lack  of 
quantity,  including  weightlessness.  Self-empowerment  therefore  logically 
implies,  and  so  in  practice  would  seem  to  require,  loss  of  size  and  weight. 
The  English  philosopher  Berkeley  hit  the  nail  exactly  on  its  head  when  he 
criticized  the  mathematician's  "infinitesimals  '  as  the  "ghosts  of  departed 
quantities".  Anorexics  are  persons  who  try  to  become  mere  ghosts,  of  departed 
bodily  quantities}^ 

Now  suppose  our  culture  would  understand  what  is  cognitively  at 
stake  here,  and  suppose  it  would  care  about  it.  Then  the  terrible  affliction 
of  Anorexia  would  be  quite  pointless.  It  would  not  be  needed  from  anyone's 
point  of  view.  Nor  could  it  be  communicated  to  others  -  as  it  still  is,  in 
strange  and  secret  and  subconscious  manners  of  which  we  today  have  no 
survey. 

What  would  have  come  into  our  culture  instead? 

A  penetrating  emphasis  on  dialogue,  sometimes  on  debate  -  always 
ridiculed  by  Reasoners-at-a-distance  -  maybe  highly  critical,  but  among 
equals.  I  believe  that  feminism  as  well  as  parliamentarism  would  be  pleased 
with  such  a  replacement. 

The  analysis  of  mathematical  functions  from  Cauchy  to  Weierstrass 
meant  a  cognitive  emancipation  process  from  ideas  that  have  roots  at  the 
deepest  mental  levels.  In  my  opinion  the  men  who  carried  it  out  deserve 
our  gratitude  and  enthusiasm,  although  those  roots  were  not  all  eliminated. 

There  is  no  need  for  women  to  feel  left  out  as  a  consequence  of  that 
cultural  development.  I  want  women  at  the  universities  pondering  their 
differentials  and  integrals  to  be  able  to  experience  it  as  an  intellectual  feast  - 
not  because  of  any  godlike  abstractness  inherent  in  the  theory,  but  precisely 
because  of  its  restructuring  as  a  non-mythical,  non-mysterious  instrument 
allowing  the  construction  of  useful  things  while  encouraging  discussioa 
about  claims  to  their  practical  worth. 

r:  "\  ■  ■? 

Proceedings  GASAT  page  75  The  Netherlands  1992 


7.  Fourth  example:  Good-bye  to  isolated  individuals 


7.1.  Shift  to  relationaL' Phih's  use  of  the  categories  Male  and  Female 
depended  on  an  anthropology,  still  much  alive  and  of>erative,  that  deals 
with  "the"  Male,  "the"  Female,  as  such  and  such  a  character  type,  and  that  in 
theory  describes  any  individual  male  and  any  individual  female  by  his  or  her 
similarity  to  a  so-called  genus,  "the  Male"  or  "the  Female",  that  epitomizes 
this  "character".  An  anthropology  that  judges  every  individual  male  or 
female  one  at  a  time,  and  that  hence  recommends  an  official  logic  (e.g., 
Aristotle's  logic)  that  can  deal  only  with  such  one-by-one  judgement.  Direct 
comparison  is  then  comprehended  only  as  between  one  individual  and  a 
genus  or  character  type,  never  as  a  straightforward  comparison  of  two  or 
more  individuals. 

What  is  called  modern  logic  is  found  nowadays  (with  exceptions)  in 
the  heart  of  the  exact  sciences,  most  of  the  natural  sciences  and,  though 
unknown  to  great  parts  of  practical  life,  in  increasing  measure  also  in  the 
social  sciences.  It  encourages  you  to  compare  two  or  more  individual  things 
in  the  empirical  world  -  humans,  forces,  or  whatever  -  directly  with  one 
another,  without  a  detour  via  "genera".  This  feminists,  at  least,  ought  not  to 
disregard,  for  it  can  be  put  to  work  so  as  to  obtain  a  tremendous  practical 
import. 

7.2.  Strategical  serendipity:  Good-bye  to  judgement  by  Charaaer!  Let  mo 
mention  one  extremely  important  field  of  judgment  where  norms  issuing 
from  older  logical  habits  are  still  taken  for  granted  and  new  norms  are 
called  for.  This  is  the  evaluation  of  candidates  for  academic  and  other 
appointments,  when  some  of  these  candidates  are  women.  I  do  not  have  the 
time  or  space  to  sketch  the  norms  that  are  commonly  in  use  and  confine 
myself  to  a  formulation  of  a  new  norm,  a  "counter-norm"  compatible  with 
theoretical  academic  logic  in  the  twentieth  century. 
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Counter-norm  No.  1  (for  members  of  appointment  committees,  for 
positions  at  any  level,  wherever:) 

Do  not  ask  whether  a  woman  has  undesirable  personal  qualities  (traits, 
characteristics)}^ 

Stronger  still,  don't  ask  whether  she  has  "properties". 
Instead,  do  this:  first  read,  of  re-read,  in  case  your  committee  will  also  have 
to  judge  the  qualifications  of  women,  Elaine  Showalter's  book  The  Female 
Malady.  Then  you  may  begin  to  understand  something  also  of  the  situation 
of  women  on  the  labour  market  and  in  our  time. 

Thereafter,  ask  only  whether  the  woman  concerned  unquestionably  has 
displayed  even  worse  behaviour  than  X  (has  behaved  even  more  dishonestly 
than  X,  even  more  deviously,  shyly,  or  brazenly,  or  looks  more  power-driven,  or 
whether  she  would  be  an  even  worse  Manager/Director/Dean  of  Faculty,  than 
X),  where  as  values  of  X  one  successively  takes  the  names  of  the  five  most 
impossible  and  regretted  men  employed  in  the  department. 

Never  ask,  and  never  respond  to  a  question  whether  a  particular  woman  is 
"suitable  for  a  directorship/professorial  chair",  or  similar  questions.  Ask  and 
respond  only  to  the  question  whether  this  individual  woman  is  as  suitable 
as  the  least  capable  male  director/professor  was  at  the  moment  of  his 
appointment  in  your  corporation  or  faculty. 

[If  you  have  ever  used  or  are  unwilling  to  completely  abstain  from  thinking  in 
terms  of  "character"  and  "traits": 

Encourage  the  empirical  study  of  so-called  character  features  (traits), 
uses  of  language,  managerial  style,  and  other  "personal  features"  of  each  male 
employee,  of  all  ranks,  in  all  economic  sectors  that  you  are  able  to  affect. 
Carefully  investigate  how  they  de  facto  have  spoken  and  acted  on  local  and 
national  boards  and  committees.  Investigate  whether  the  minutes  are  in 
principle  traceable  and  findable;  if  they  are  not,  the  faculty  in  question  is  to 
suffer  a  serious  budgetary  cut.  The  Ministry  of  Science  and  Education 
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should  contribute  a  rather  lai^e  sum  in  order  for  this  research  to  get  a  good 
start.] 

Further  the  appointment  to  full  professor  of  every  woman  with  a  doctorate 
who  might  so  wish,  provided  her  scientific  production  is  no  worse  than  that 
o/tlic  least  talented  man  when  he  was  employed  in  that  rank.  And  make 
similar  formulations  for  other  ranks  and  industries. 

The  second  of  the  strategies  I  recommend  is  to  work  towards  the  acceptati- 
on of  the  logic  of  comparative  over-ail  evaluation,  or,  "bctter-than-the- 
worst"  evaluation,  as  defined  by  Counter-norm  No.  I,  and  to  see  to  it  that 
a  norm  more  or  less  like  No.  1  is  incorporated  into  our  employment  culture 
for  as  long  as  women  are  not  as  strongly  represented  as  men. 


8.  Whose  textbooks? 

Such  things  I  believe  to  be  of  importance  to  each  woman  student.  But  then 
there  is  the  question  of  who  writes  the  text-books.  Is  it  encouraging  to 
female  students  that  they  are  izi/ written  by  men?  This  I  don't  believe, 
however  excellent  many  of  their  books  may  be.  There  ought  to  be  some 
exceptions  (at  least).  So  my  third  strategy  recommendation  is:  see  to  it  that 
there  are  some  exceptions.  But  how  to  find  them? 

This  is  a  question  that  in  my  opinion  deserves  much,  much  more 
attention. 
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'  Bold  letters  are  used  for  terms  tb-r  function  as  technical  terms  in  this  paper.  Italics  as 
usual. 

^  Cf.  Walter  J.  Ong,  Fighting  For  Life  Contest,  Senialily,  and 
Consciousness,  Cornell  U.P.,  1981 

'  Which,  it  seems  to  me,  is  backed  by  Nancy  Chodorow,  Walter  J.  Ong  and  several 
others  (including  myself). 

A  communicative  ("dialectical")  field  concept  is  developed,  with  due  reference  to  Kurt 
Lcwin,  in:  E.M.  Barth,  Dialectical  fields  and  transformations;  Brouwer  fields,  Beth 
fields,  and  Naess  transformations, 
Philosopia  NaturaJis  21  No.  2-4,  425-34. 

'  In  Practice,  "pure"  -  as  in  "pure  mathematics"  -  may  seem  to  mean:  not  aimed  at 
direct  applicability.  Emotionally,  however,  it  seems  to  mean  "at  a  distance  from  the 
space  inhabited/inhabitable  also  by  the  other  sex".  -  For  an  illustration,  see  the  low  value 
assigned  to  civil  engineering  in  Leven,  Kunst  en  Mystiek  (Life,  Art,  and  Mysticism) 
by  the  Dutch  misogynist  L.E.J.  Brouwer  (1905). 

'  It  seems  to  me  that  this  existential  need  and  its  solution  will  be  involved  in  all 
educational  measurements  of  interests  and  proficiency,  somewhat  like  cosmic  noise  in 
many  parts  of  physics. 
'  Cf  Section  6.3  below. 

•  Vladimir  Nabokov,  Berlin  1930,  in  Russian;  the  tide  translates  as  Lushin's  Defense. 
First  complete  English  book  edition:  The  Defense,  1964. 

'  And  of  course  into  political  science  as  well,  but  that  is  -  perhaps?  -  another  topic. 

Barring  those  who  suffer  from  Anorexia  nervosa  (if  my  hypothesis  in  Section  6  turns 
out  to  be  correct). 

"  More  precisely,  within  a  monadic  logic  with  an  associated  metaphysical  theory  of 
values. 

Richard  A.  Baer,  Philo's  Use  of  the  Categories  Male  and  Female,  1970. 
"  For  example,  "Philo's  use  of  the  categories  male  and  female  in  reference  to  Areti, 
Sophia,  and  the  Logos  is  purely  functional,  never  ontological"  (p.  66).  In  other  words, 
he  does  not  mean  to  say  that  Areti,  Sophia  and  Logos  are  females  or  males.  "Rather, 
they  are  thought  of  as  male  or  female  only  in  terms  of  their  functioning  as  active  and 
dommant,  in  which  case  they  are  considered  male,  or  passive  and  receptive,  in  which 
case  ihey  are  described  as  female.  Therefore  to  speak  of  Sophia  or  Aret^  as  androgynous 
is  misleading.  At  this  point  Philo  differs  substantially  from  most  of  the  Gnostia.  For 
Philo,  the  categories  Male  and  Female  function  within  the  realm  of  creation"  (I.e.). 

See  Below. 

"  In  fact,  none  of  the  men  dared  to  say  anything  whatsoever,  not  even  my  best  friends 
and  colleagues.  It  was  before  such  things  could  be  spoken  about  v/ithout  painful 
embarrassment.  The  only  philosophy  colleague  who  reacted  to  that  inaugural  lecture  at 
all  was  Professor  C.W.  (Cornelia)  de  Vogel,  in  classical  philosphy,  who  regretted  my  not 
having  mentioned  the  sexism  of  G.W.F.  Hegel. 

"  F.M.  Cornford,  From  Religion  to  Philosophy  -  A  Study  in  the  Origins  of  Western 
Speculation,  1957  (1912):  "Sex  the  prototype  of  Contrariety",  p.  65-72. 
"  Ernst  Topitsch,  Die  Voraussetzungen  der  Transzendental-philosophic,  1975. 
"  Thomas  Laqueur,  Making  Sex  -  Body  and  Gender  From  the  Greeks  to  Freud, 
Harvard  University  Press  1990.  The  title  means:  forming  the  concept,  or  concepts,  of 
"the  sexes". 
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"  The  disappearance  from  the  logic  of  modern  science  of  this  hierarchical  way  of 
bringing  about  conceptual  connectedness  seems  to  be  part  of  what  has  inspired  Carolyn 
Merchant  to  her  book  The  Death  of  Natiue  -  Women,  Ecolog>r  and  the  Scientific 
Revolution,  1980.  My  thanks  are  due  to  Ren^e  Jos^  Dalitz  for  bringing  this  (strange) 
book  to  my  attention. 

"  L.  Nelson,  S.imtliche  Werke  VII:  Fortschritte  und  RUckschritte  der  Philosophic, 
posthumous  publication  ed.  by  J.  Draft,  1962.  Hans  Lenk,  Kritik  der  logischen 
Konstanten.  1968,  p.  196f,  213f 

"  The  use  of  truth  values,  and  of  flip-flop  representation  in  elearonical  data 

representation,  is  another  matter  entirely.  We  have  been  talking  here  of  logical 

representations  of  the  object  fields  of  the  sciences  (and  the  humanties),  the  immediate 

descriptions  of  "what  tliere  is",  in  natural  or  in  mathematical  languages.  I  mention  this 

on  account  of  a  remark  made  after  my  talk  by  one  of  the  participants. 

"  Hannelore  Schroder,  Die  Rechtlosigkeit  der  Frau  im  Rechtsstaat,  1975. 

"  Fichtc's  antisemitism  could  be  added;  see  Paul  Lawrence  Rose,  Revolutionary 

Antisemitisni  in  Germany  -  form  Kant  to  Wagner,  Princeton  University  Press  1990. 

"  Walter  P.  van  Stigt,  Brouwer's  Intuitionism,  North-Holland  (Elsevier  Science 

Publishers  B.V  ■>  1990;  p.l49,  305. 

"  From:  Women  Philosophers  Through  1990  (note34). 

"  Cf  books  by  G.  Jacoby;  B.  Baron  van  Freytag;  Carl  Schmitt  (see  note  31). 

''There  ar^;  papers  on  this  by  Dutch  art  historians  Elly  Cassee  and  Sam  Dresden. 

"  There  are  some  exceptions.  As  A.  Robinson  has  shown,  it  is  possible  to  define  a 

concept  (say,  "Neo-Infinitesimal")  in  abstract  model  theory  and  to  use  it  in  a  way  that 

has  some  -  though  by  fiir  not  all  -  features  in  common  with  that  of  the  old  notion, 

without  running  into  contradiaion.  However,  that  approach  is  not  needed  for  anything 

in  particular  or  otherwise  particularly  valuable,  so  that  even  today  the  term  is 

superfluous. 

"  "And  hasn't  Abraham  Robinson  showed  ..."  (and  so  on).  No,  he  didn't  -  he  did  not 
inaugurate  a  return  to  the  category  of  Seed  as  a  category  for  power  and  potency.  He 
dealt  in  mathematical  model  theory,  and  that  is  not  the  same.  Force  antt  energy  still  are 
physical  categories. 

^  This  is  of  course  not  meant  to  suggest  that  this  instrument  is  a  panacee  for  all 
disagreements  and  conflicts,  which  wourld  clearly  be  a  quite  preposterous  claim.  Many 
additional  instruments  are  needed. 

"  See  for  instance  Nicolaus  Sombarts  mesmerizing  study  Die  deutschen  Miinner  und 
Ihre  Feinde:  Carl  Schmitt  -  ein  deutschcs  Schiksal  zwischen  Miinnerbund  und 
Matriarchatsmythos,  Carl  hanser  Verlag,  Munich/Vienna,  1990. 
"  Weird  as  this  theory  may  seem  today,  it  is,  I  would  think,  amenable  to  empirical 
exploration  by  cognitive  psychologists. 

"  See  the  keynote  paper  by  E.  Kvande,  this  conference  (manuscript,  p.3),  on  "the  'trait' 
approach"  -  "where  certain  characteristics  of  managers  aif  seen  as  an  important  element 
of  leadership  theory". 

As  to  philosophy,  information  enabling  teachers  to  compose  new  programs  for 
students  may  be  found  in  my  Women  Philosophers  -  A  Bibliography  of  Books 
Through  1990,  Philosophy  Documentation  Center,  Bowling  Green,  Ohio,  1992.  In 
additon  to  ethics,  epistemology,  logic,  metaphysics  and  so  on  the  bibliography  includes 
also  the  philosophy  of  mathematia,  of  cosmology,  and  of  the  physical  sciences. 
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A  DECADE  OF  CONCERN: 
THE  GASAT  EXPERffiNCE 


Jan  Harding.  UK.  Equal  Opportunities  Consultant 
6  Ullswater  Grove.  Alresford.  Hants..  S024  9NP. 

Rector.  GASAT  colleagues  and  friends:  I  am  honoured  that  you  asked  me 
to  speak  here  at  the  University  of  Technology.  Eindhoven,  on  the  topic  'A 
Decade  of  Concern:  the  GASAT  Experience',  for  it  was  ten  years  ago  that 
I  was  here  in  Eindhoven,  helping  to  put  together  the  report  of  the  first 
GASAT  conference.  But  you  have  set  me  a  difficult  task.  Ilya  Motticr 
orientated  our  thinking  skilfully  and  comprehensively  at  the  beginning  of 
this  conference  by  raising  questions  from  that  experience.  We  have  since 
spent  two  days  of  intensive  listening  and  discussing  on  selective  issues. 
Perhaps  it  will  be  of  value  to  reflea  once  more  on  the  dimensions  of  the 
problem  we  are  addressing. 

The  GASAT  conferences  are  a  product  of  the  1980s.  On  the  one  hand  the 
twentieth  century  women's  movement  had  focused  attention  on  equality  of 
opportunities  in  the  widest  sense;  we  were  in  the  middle  of  a  UN  Decade 
for  Women  and  one  by  one  countries  were  introducing  some  form  of 
equality  legislation.  On  the  other  hand,  in  the  West,  science  educators  were 
left  in  no  doubt  of  the  unpopularity  of  science,  especially  physics,  as  young 
people,  many  males  as  well  as  most  females,  avoided  their  study  as  soon  as 
they  had  the  choice.  Added  to  these  concerns  were  those  of  industry  and 
governments  over  the  shortage  of  skilled  personnel;  these  last  factors 
favoured  funding  of  intervention  projects. 

A  number  of  people,  in  various  parts  of  the  world,  hud  taken  initiatives  to 
encourage  more  girls  to  study  science.  The  tlrst  conference  to  bring  such 
people  together  was  made  possible,  in  1981.  by  a  generous  grant  from  the 
Dutch  Government.  It  was  held  in  Eindhoven  and  coordinated  from  the 
Technical  University  by  Professor  Jan  Raat.  assisted  by  Ilya  Mottier,  from 
the  Ministry  of  Education  and  myself,  from  the  UK. 
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GASAT  then  stood  for  Girls  and  Science  and  Technology.  Papers 
submitted  tor  the  conference  focused  largely,  but  not  exclusively,  on  girls' 
experiences  of  science  and  bow  these  related  to  later  patticipation  (or  lack 
of  it)  in  science  and  technology  careers. 

How  was  the  problem  perceived?  We  challenged  the  easy  assumption  that 
girls  were  the  problem  -  thai  they  needed  only  to  be  better  informed  and 
more  effectively  counselled  to  choose  science  and  its  related  careers.  You 
\vill  sec,  if  you  have  access  to  the  reported  Proceedings'  of  that  conference, 
thai  the  complexity  of  the  problem  was  already  apparent.  Three  interacting 
sets  of  factors,  influencing  how  it  was  with  girls  in  science  and  technology 
in  any  one  time  and  place,  were  identified:  the  philosophy,  aims  and 
organisation  of  educjaion;  the  expectations  thiU  a  society  has.  of  its  men  and 
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women,  giils  and  boys,  and  the  characteiistics  they  develop,  and  the 
perceived  roles  and  the  practice  of  science  and  :e<::hnology  in  the  world, 
and  the  manner  of  their  presentation  for  learning  (see  figure  1). 

I  will  expand  a  little  on  these  thite  groups  of  factors,  drawing  upon  the 
inputs  to  GASAT  Conferences.  I  will  have  to  be  wery  selective:  there  have 
been  around  500  papers  prepared  for  GAbAT  Conferences  and  in  no  way 
could  I  attempt  to  do  justice  to  ihe  richness  and  variety  of  understanding  of, 
and  approaches  to,  the  problem  that  they  contain. 

Taking  the  school  system  first,  we  recognised  the  consequences  of 
differences  both  for  our  perception  of  the  problem  and  what  intervention 
was  appropriate.  For  example,  in  Western  Europe  access  to  many  higher 
level  education  courses,  and  professions,  require  high  level  school 
qualifications  in  physics,  whereas  in  the  US  a  college  entrant  could  begin 
the  serious  study  of  physics,  provided  she  or  he  had  an  appropriate 
grounding  in  mathematics.  Hence  the  concern,  in  the  US,  for  women  and 
mathematics  and  the  many  interventions  at  the  tertiary  level  and  in 
informal  education  to  orientate  young  women  to  science.  In  the  UK,  the 
failure  to  choose  physics  at  age  14  formed  an  effective  barrier  to  many 
professions.  Our  concern  that  all  young  people  should  follow  'a  broad  and 
balanced  science  course'  has  been  incorporated  into  the  National 
Curriculum  in  the  UK,  but,  since  it  is  still  possible  to  choose  between  doing 
one  or  doing  two  units  of  science  between  ihe  ages  of  14  and  16,  we  still 
have  to  monitor  for  the  consequences  of  this  choice. 

Evidence  came  from  Norway  (Skog,  1983)  and  Australia  (Parker,  1987) 
that  when  greater  choice  was  introduced,  sex-stereotyping  increased.  On 
the  other  hand,  it  was  reported  from  Thailand,  where  all  young  people  have 
to  study  some  science  to  the  age  of  18  (and  those  who  choose  the  science 
line  all  follow  the  same  physics,  chemistry,  biology  and  mathematics 
courses)  that  girls  do  as  well  as,  if  not  better  than,  boys  (Klainin  et  al, 
1987).  We  hear  from  our  Eastern  European  colleagues,  at  this  conference, 
that  similar  conditions  have  existed  in  their  countries. 
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Secondly,  in  most  societies,  sex  stereotyping  of  qualities,  values  and 
activities  carries  with  it  a  heavy  hi-storicl  weight.  Equality  policies  may  be 
published  by  governments,  employers  and  education  departments,  but 
expectations  are  slow  to  change.  Moreover,  as  Gunn  Imsen  (1985) 
reminded  us.  at  GASAT  3,  the  rhetoric  may  be  changing  but  patriarchy  is 
alive  and  well  and  flourishing  in  the  modem  world.  We  see  it  in  the 
predominance  of  males  in  government,  in  senior  personnel  of  institutions, 
and  in  the  persistence  of  structures  and  processes  derived  to  match  men's 
life  patterns  and  needs  in  Eelds  that  arc  now  nominally  declared  open  to 
women.  Wagner(1985)  reported  the  ambivalence  generated  in  young 
women  starting  out  in  technical  employment:  they  were  proud  of  the  skills 
they  were  developing,  but  troubled  by  the  masculine  persona  they  were 
required  to  adopt. 

Problems  arise  in  programmes  conceived  as  more  liberal':  we  wish  to 
provide  freedom  of  choice  and  to  encourage  young  people  to  exercise 
decision-making  skills,  but  if  sex-stereotyping  exists  in  any  form  within  the 
society  this  will  exert  a  pressure  on  the  choices  made.  A  paradox  then 
arises:  to  give  greater  freedom  later,  we  may  need  to  limit  earlier 
educational  choices. 

Thirdly,  we  turn  to  the  image  and  practice  of  science  and  technology.  How 
is  science  perceived  at  school  level?  Young  children  drew  scientists  as 
men  (Simpson  and  Gixdham,  1987),  girls  reported  much  less  time  spent 
with  science-related  toys  and  activities  out  of  school  than  did  boys  (Rennie, 
1987)  and  this  could  correlate  with  a  lesser  success  in  related  formal 
science  in  school  (Lie  and  Bryhni,  1983).  Science  (and  especially  physics) 
was  seen  as  difficult,  masculine,  abstract  and  unrelated  to  everyday  liic. 

Intervention  projects,  such  as  GIST  (Girls  into  Science  and  Technology) 
(Smail,  1983),  MENT  (Meisjes,  Natuurkunde,  Technick)  (Raat,  1981)  set 
out  to  change  this,  and  girls'  involvement,  by  relating  science  to  girls' 
interests  and  experiences  as  well  as  boys',  in  particular  science  was  related 
to  the  social  context.  The  McClintock  Collective  in  Australia  explored  the 
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use  of  drama,  role  play  and  creative  writing  in  presenting  and  recording 
science.  (Hildebrand.  1989)  In  a  Danish  project  young  people  were 
encouraged  to  recall  any  links  to  previous  experience  when  faced  with  a 
new  topic  and  to  explore  the  feelings  it  aroused  for  them.  (Vedelsby.  1987). 
Most  projects  worked  with  teachers,  both  to  extend  their  understanding  of 
the  problem  and  to  develop  skills  in  presenting  science  differently. 

Wc  have  learned  that  intervention  is  most  effective  if  sponsored  by  senior 
personnel  and  supported  by  grass  roots  commitment.  In  spite  of  the 
complexity  of  factors  operating  on  the  choice  of  science,  some  careful 
researches  have  attempted  to  generate  models  to  guide  intervention. 
Hildebrand  (1987)  put  forward  an  early  model:  another,  developed 
alongside  the  MENT  project,  was  presented  by  Alting  (1991)  at  Melbourne 
and  Eccles  (1992)  has  presented  her  model,  developed  in  the  US.  at  this 
conference.  All  emphasise  the  multiplicity  of  factors  involved  and,  by 
implication,  the  risk  of  failure  if  intervention  addresses  only  one  factor. 

Technology  education  is  paiticularly  problematic.  GASAT  1  focused 
attention  on  the  negative  image  children  in  Sweden  had  of  technology 
(Lindholm,  1981);  they  drew  pictures  of  devastation,  with  people  fleeing 
from  the  picture.  The  PATT  project  has  fuither  investigated  attitudes  and 
made  recommendations  for  curricula  (de  Klerk  Wolters  et  al.  1987).  One 
problem  has  been  the  association  of  technology  'with  earlier  workshop- 
based  crat'i  subjects  used  almost  exclusively  for  boys.  Home  economics 
has  not  so  readily  been  accepted  as  technology  although  (Mottier.  1985) 
described  attempts  to  integrate  home  economics  into  technology  education 
in  the  Netheriands.  and  Sweden  has  done  this  for  many  years. 

The  present  unceitainty  about  technology  in  the  National  Curriculum  in  the 
UK  is  partly  caused  by  the  failure  of  the  Engineering  Council  to  recognise 
a  'home  economics'  contribution  to  technology  education.  Even  some  who 
support  its  place  do  so  because  they  see  it  will  provide  something  for  the 
girls  to  do! 
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More  positively,  everyday  technology  has  been  used  as  a  vehicle  to 
empower  women  who  have  missed  out  on  earlier  science  and  technology 
education.  AnnMarie  Israclsson's  development  ol'  the  Tekinkens  Hus  in 
Luled  has  been  an  exciting  project  to  follow  tor  GAS  AT  paTticipants,  who 
rejoiced  with  her  over  its  opening  in  1988  (Israelsson  &  Nordell,  1990)  ♦ 
Harding,  J.  (1992)  has  used  the  technology  of  fabrics  and  their  care  to 
develop  some  understanding  of  basic  chemistry  with  rural  women  in  the 
UK. 

All  aspects  of  technology  education,  whether  directed  towards 
technological  awareness,  literacy  or  capability,  have  gender  interactions 
which  will  need  to  be  addressed. 

Engineering  education  has  featured  strongly  in  GASAT  conferences.  A 
number  of  projects  encouraging  young  women  into  engineering  education 
and  supporting  them  there  have  been  reported  (Daniels.  1987;  de  Raaff. 
1981).  The  entry  of  older  women  has  also  been  facilitated.  (.Anderson. 
1983.  1989,  Chivers  and  Swarbrick,  1985  and  Swarbrick,  1991).  A 
network  linking  projects  in  the  US  has  been  established.  WEPAN.  with  a 
proposal  to  extend  internationally. 

But  we  have  asked  why?,  why  arc  we  concerned  to  get  women  into  science 
and  technology?  Are  we  responding  only  to  the  skills  shonage  syndrome? 
If  so,  we  are  right  to  be  suspicious,  as  Dya  warned  us  to  be,  for  women  may 
be  the  first  to  be  rejected  when  the  shortage  has  been  made  good. 

There  are  positive  reasons,  for  women  themselves,  to  consider  in  the  two 
areas  of  living  and  working.  Where  women  feel  alienated  from  science  and 
technology  they  also  experience  alienation  within  a  culture  increasingly 
dominated  by  these  fields.  It  becomes  a  mental  health  problem  for  them. 
Additionally  they  lack  the  confidence  to  contribute,  in  a  democracy,  to 
decision  making  about  developments  in  science  and  technology.  They 
become  second-class  citizens.  We  need  to  reclaim  science  and  technology 
for  'ordinary'  women. 

*  (see  also  the  workshop  report  in  this  volume) 
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There  are  also  positive  arguments  for  wanting  more  women  to  work  as 
scientists  and  technologists,  fhese  relate  to  financial  advantage  for  women, 
advantages  for  science  itself  and  for  the  impact  of  technology  on  the  world. 

Where  well-paid  work  exists  for  those  with  skills  in  science  and  technology 
it  is  not  morally  right  that  women  are  excluded  from  this  work  by 
differemial  expectations  and  sex-stereotyping.  This  is  an  important 
argument  in  the  US  and  is  used  against  protective  legislation  specifically 
for  women.  If  work  is  hazardous,  then  people,  both  men  and  women,  may 
need  protective  legislation. 

The  advantages  to  science  and  to  ihe  world  arises  from  a  consideratiun  of 
values.  Modem  science  has  developed  within  cultures  in  which  different 
values,  roles  and  expectations  are  mapped  onto  men  and  women.  Men  are 
expected  to  be  ambitious,  to  develop  leadership,  autonomy,  dominance  and 
control.  Abstraction  and  so-called  objcrttvity  are  characteristics  of  their 
thinking.  On  the  other  hand,  women  are  expeaed  to  be  nurturanr.  and 
submissive.  The  nurturant  role  enables  women  to  be  in  touch  with  many 
more  aspeas  of  the  social  and  physical  environment.  They  appear  to  be 
more  tolerant  of  ambiguity  and  less  readily  disregard  context.  I  believe  the 
practice  of  nurturance  generates  humility,  a  characteristic  absent  from  the 
expected  behaviour  of  men. 

Because  men  have  formed  the  majority  of  persons  involved  in  the 
development  of  science  and  technology,  ihc  values  and  characteristics 
mapped  on  to  women  are  not  strongly  represented  in  their  practice. 

The  nature  of  engineering  education  and  the  values  embodied  in  it  has  been 
questioned  insistentiy  in  Denmark  (Kolmos,  1987.  1991)  and  further 
explored  via  a  symposium  at  GAS  AT  6.  The  whole  thrust  of  the  first  Euro 
GASAT  Conference,  held  in  Denmark  in  1986,  was  Women  Challenge 
Technology'. 

At  GASAT  4  our  attention  was  drawn  to  the  writings  of  Evelyn  Fox  Keller 
on  gender  and  science.    Her  analysis  of  modem  science  as  masculine 
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focuses  on  not  only  its  historical  origins,  but  also  the  creation  of  male-ness 
in  men  through  nurturing  and  expectiuions  (Keller.  1986).  She  suggests 
that  this  process  generates  specific  emotional  and  cognitive  characteristics 
which  interact  with  the  practice  of  science.  One  such  characteristic  is  the 
need  to  be  in  control  and  may  lend,  she  suggests,  to  the  dominance  of 
'master  molecule'  theories  in  biological  systems  and  .an  inability  to  tolerate 
ambiguity  which  leaves  unresolved  the  nature  of  electromagnetic  radiation. 
Could  science  be  different  if  more  women  were  involved?  Else  B;uth.  on 
Monday,  presented  a  similar  analysis  in  the  fields  of  mathematics  and 
logic. 

Quesuons  relating  to  the  possibility  of  a  feminist  science  were  considered 
at  GASAT  6: 

-do  women  practise  science  in  a  different  way?  Fox  Keller  uses  the  life 
and  work  of  Nobel  Prize  Winner,  Barbara  McClintock,  to  illustrate  her 
argument  (Keller.  1983).  McClintock.  herself,  denied  she  worked 
differently,  but  Keller  claims  she  was  able  to  'sec'  the  transportation  of 
genetic  material  in  the  1950s  precisely  because  she  was  a  woman, 
unwelcome,  at  the  time,  within  mainstream  science  so  that  .she  escaped 
socialization  into  male  ways  of  thinking  and  could  use  individual-istic 
methods  of  enquiry.  These  happened  to  be  nurturant.  showing  humility  in 
the  face  of  the  material  she  studied.  She  used  phrases  such  as  let  the 
material  speak  to  you',  'let  the  material  tell  you  what  to  do'. 

At  GASAT  6  we  heard  from  a  woman  professor  who  had  her  own  research 
programme,  in  a  Canadian  University,  in  the  tleld  of  forest  genetics.  She 
told  us  she  was  closing  her  research  laboratory  as  she  could  no  longer 
identify  with  the  mores  and  ways  of  working  in  the  field.  The  major  thrust 
in  forest  genetics  has  become  how  to  improve  trees'.  She  rejected  the 
arrogance  of  this  position. 

These  women  were  bringing  different  values  to  bear  in  the  practice  of 
science.  They  were  perhaps  generating  knowledge  in  a  way  different  from 
that  in  the  dominant,  masctilinc  ideology. 
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-is  ihere  a  feminist  science?  Sandra  Harding  faUs  to  identity  such  a  science, 
but  in  a  paper  enquiring  into  feminist  methodology  (Harding.  S.  1989) 
identifies  thi^e  characteristics  of  'good'  feminist  resc:irch:  use  of  gender  as 
an  ajiaiytical  tool  (using  the  gender  lens);  recognition  of  women's 
experience  as  valid  evidence  in  scientific  rcseiirch;  and  use  of  a  robust 
gender-sensitive  rcflexivity. 

-is  a  feminist  science  a  dcsirable/vaUd  objective?  Wo  may  accept  the 
analysis  of  modem  science  as  masculine  and  sec  il  oi,  .i  disiortion. 
constraining  science.  Would  a  'feminist  science'  create  a  similar  distortion? 

-should  we  aim  (as  McCUntock  and  Keller  prefer)  for  a  science  in  which 
the  question  of  gender  drops  away? 

Whatever  emerges  from  this  questioning  it  is  essential  that  we  go  on  using 
gender  as  an  analytical  tool  as  we  work  within  science  and  technology, 
attempting  to  understand  and  to  improve  the  po.sition  of  women. 

It  is  not  surprising,  therefore,  that  at  GASAT  4.  a  decision  was  taken  to 
replace  the  'G'  for  'Giris'  by  the  'G'  for  'Gender'.  Also  at  GASAT  4  we 
resolved  to  move  towards  a  more  formal  organi-Aition  of  an  association. 
This  has  taken  time,  but  at  GASAT  6  a  constitution  and  objectives  were 
agreed,  members  paid  their  dues  and  a  mechanism  was  put  in  place  to  elect 
the  first  GASAT  Association  Board. 

So  what  is  the  future  role  and  direction  of  GASAT?  I  hope  that  we  will 
continue  to  operate  as  a  network  exploring  common  problems  within 
differing  contexts;  that  we  will  continue  to  provide  mutual  support  for 
those  with  the  temerity  to  challenge  a  world  order  still  framed  tind  operated 
to  male  priorities.  This  I  see  as  a  feminist  task  and  men  as  well  as  women 
can  be  feminists. 

We  will  survive  only  as  long  as  members  find  an  Association  useful  and 
have  the  resources  to  come  together  for  conferences.  International 
conferences  arc  costly  not  only  for  organisers  but  also  for  participants  and 
although  we  arc  grateful  to  the  sponsors  who  have  given  generously  to  tliis 
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conference,  we  are  sadly  disappointed  that  we  were  not  able  to  bring  to 
Eindhoven  more  of  the  women  from  East  Europe  who  wished  to  attend. 
The  other  resource  is  people's  time  and  commitinent.  We  are  indebted 
:\lways.  to  the  people  who  undertake  to  organise  a  GASAT  conference  and 
to  the  institution  that  supports  them.  We  express  n  deep  appreciiition  for 
the  commitment  of  Marijka,  Maija  and  Anita  and  their  team  and  for  the 
back-up  given  by  Eindhoven  University  of  Technology. 

Tliere  will,  no  doubt,  be  a  proliferation  of  groups  concerned  with  specialist 
areas,  such  u;i  WEP.AN,  wliich  focuses  on  programmes  encouraging  and 
supporting  women  in  engineering  education.  We  hope  they  will  retain 
contact  with  us.  Some  of  you  will  know  that  I  take  an  eclectic  view,  uraing 
that  we  learn  from  each  others'  perspectives  to  generate  a  more  holistic 
understanding  of  issues. 

We  have  a  recurrent  ptoblem  -  that  of  language.  English  has  been  the 
working  language  of  all  GASAT  conferences  and  as  one  for  whom  English 
is  the  mother  tongue  I  am  humbled  by  the  fluency  shown  by  those  of  vou 
who  have  different  first  languages.  But  it  has  been  a  major  barrier  lo 
communication  and  participation  from  Southern  Europe,  including  France; 
we  are  the  poorer  for  it.  A  French  feminist  perspective  of  'vive  la 
difference'  would  make  an  interesting  contribution  to  the  debate  on  'a 
science  in  which  tlie  question  of  gender  drops  away.' 

Within  the  European  Community  language  differences  are  met  with 
simultaneous  translations,  but  this  requires  expensive  technology  and 
skilled  personnel.  Pcrhans  one  day  we  will  become  so  valued  in  Europe 
that  we  are  given  access  to  these  aids! 

But  we  have  a  great  opportunity  next  year  at  GASAT  7.  Because  of  the 
special  historical  background  to  Eastern  Canada  many  Canadians  are  bi- 
Kngual  in  French  and  English.  We  hope  that  a  number  of  French-speakers 
will  come  to  Canada.  If  you  know  of  any  working  in  the  GASAT  field, 
persuade  them  to  attend  the  conference,  I  am  taking  French  conversation 
classes  throughout  this  winter,  especially  to  benefit  from  their  presence! 
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Abstract 

This  article  presents  a  study  of  female  graduate  engineers  entering  male 
dominated  organizations  and  management  positions.  The  individual 
perspective  used  in  most  of  the  previous  studies  in  the  Women  in 
Management  tradition  Is  criticized  and  a  structural  approach  is  developed. 
The  main  data  come  from  case  studies  in  six  large  Norwegian  companies 
where  pairs  of  comparable  male  and  female  graduate  engineers  were  selected. 
The  study  shows  how  the  difference  in  organizational  structures  is  t!ie  main 
explanatory  factor  for  the  differences  in  opportunites  for  careers.  A  second 
stage  of  the  argument  juxtaposes  these  results  with  Kanter's  (1989)  and 
Clegg's  (1990)  studies  of  new  organizational  forms.  The  results  of  the  study 
are  used  to  develop  a  differentiated  understanding  of  gender  in  organizati- 
ons using  feminist  theories  on  how  to  conceptualize  gender  combined  with 
diferent  theoretical  perspectives  from  organization  studies. 
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OF  ORGANIZATIONS. 


Introduction 

Organization  studies  as  a  field  has  been  criticised  for  having  neglected  to  include 
gender  in  its  analyses,  or,  when  gender  is  introduced,  for  an  inadequate  analysis  of 
it  (Mills  1983,  Hearn  &  Parkin  1987).  Gender  in  organization  has  until  recently  been 
treated  only  indirectly,  either  as  part  of  Women  in  Management  research  (WIM) 
(Henning  &  Jardim  1978,  Donell  &  Hall  1980,  Marshall  1984)  or  as  part  of  women 
and  work  research  (KaulA  Lie  1982,  Cockburn  1983,  1985,  1991,  Knights  & 
Wilmott  1986).  At  the  same  time  it  is  fair  to  say  that  organization  theory  and 
organization  research  has  not,  until  recently,  been  adressed  in  feminist  research. 
Thus  organization  studies  needs  to  confront  the  gender  issue  and  gender  studies 
needs  to  put  organizations  on  its  research  agenda  (Kvande  &  Rasmussen  1990). 
Organizations  are,  after  all,  the  area  where  the  sex-segregation  of  the  labour 
market,  the  unequal  distribution  of  rewards  as  well  as  gendered  cultural  images 
and  identities  are  created  (Acker  1990).  We  can  now  observe  a  move  from  studies 
focusing  only  on  women  in  management  to  studies  exploring  gender  in 
organizations.  Studies  are  emerging  where  a  more  comprehensive  understanding 
of  gender  and  organization  is  being  developed  (Kvande  &  Rasmussen  1990,  Galas 
&  Smircich  1989,  1990,  Acker  1990,  Alvesson  &  Billing  1992).  Our  article  is  a 
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contribution  to  this  development. 


Our  point  of  departure  is  a  research  project  on  Norwegian  male  and  female 
engineers  and  their  career  development  in  different  work  organizations.  We  wanted 
to  examine  opportunities  for  career  development,  graduate  engi.ieers  being  one  of 
the  main  groups  who  are  recruited  into  management  positions  in  Norwegian 
industry.  Between  1979  and  1985  the  ratio  of  women  at  the  Technical  University  of 
Norway  had  increased  from  5%  to  25-30%  and  has  stayed  there  since.  These 
changes  mirror  the  general  changes  in  women's  relation  to  work  and  their 
participation  in  society  in  general  in  Norway  where  75%  of  the  women  work  and 
60%  of  them  work  full-time. 

We  will  develop  our  understanding  of  gender  in  organizations  in  a  dialogue  with  this 
empirical  material.  In  this  dialogue  we  will  use  two  strands  of  theorizing.  One  strand 
concerns  the  different  ways  of  understanding  and  analyzing  gender  that  have  been 
developed  in  feminist  research  (Harding  1986.  Calas  &  Smircich  1989).  The  other 
strand  involves  the  different  theories  that  have  been  developed  in  organization 
studies.  By  combining  the  two  strands  we  will  show  how  this  'marriage'  between 
feminist  theories  and  organization  theories  enables  us  to  develop  a  differentiated 
understanding  of  gender  in  organization. 
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From  Women  In  Management  to  Women  In  Organizations. 


The  main  field  in  research  aimed  at  understanding  women  in  organizations  has 
been  the  Women  in  Management  (WIM)  literature  which  was  mainly  developed 
from  the  mid-seventies  in  the  USA.  A  common  trait  of  the  WIM  literature  is  the 
foc'is  on  individual  characteristics  of  women,  in  the  light  of  sex  socialization  and 
gender  roles  (Donell  &  Hal!  1980,  Powell  1989).  Research  on  women  in 
management,  such  as  female  graduate  engineers,  mainly  uses  a  sex  role  model 
approach  attaching  importance  to  socialization.  In  such  research  much  emphasis 
has  been  put  on  women's  lack  of  self-confidence  and  ambition  in  order  to  answer 
the  'why  so  few'  question,  which  is  the  typical  research  question  in  this  tradition 
(Terborg  1977a,  Donell  &  Hall  1980). 

We  have  structured  the  studies  in  this  research  tradition  in  the  following  four 
categories: 

1)  The  "trait'  approach,  where  the  main  emphasis  is  whether  women  are 
'suited'  to  management. 

2)  The  'motivation'  approach,  with  the  focus  on  women's  'lack  of  self- 
confidence  or  motivation. 

3)  The  'strategy'  approach,  where  the  emphasis  is  on  whether  or  not  women 
are  good  enough  strategists,  making  use  of  the  right  informal  channels. 

4)  The  'choice'  approach,  showing  that  women  choose  to  give  priority  to  their 
home  and  family  rather  than  a  career. 
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The  "trait"  approach,  is  part  of  an  Anglo-American  tradition  of  research  where 
certain  characteristics  of  managers  are  seen  as  an  important  element  of  leadership 
theory  (Yuk1 1981).  It  is  used  as  a  basis  for  evaluating  how  far  women  'are  suited" 
to  leadership  or  whether  they  represent  "deviant"  values  e  xposed  to  the  traditional 
norms  and  values  associated  with  management  (Bartol  1978,  Donell  &  Hall  1980). 
Terborg  (1977b)  says  of  the  studies  in  the  trait  tradition:  "In  general  women  are 
perceived  as  being  dependent,  passive  and  subjective,  and  as  lacking  such 
attributes  as  competitiveness,  ambition  and  leadership  abilities". 

The  "motivation'  approach  is  based  on  the  idea  that  women  uphold  traditional 
women's  jobs  because  they  lack  motivation  and  self-confidence;  they  score  lower 
than  men  on  these  variables  (Terborg  1977b,  Hackett  &  Betz  1981).  According  to 
this  view,  women  will  try  to  avoid  success  because  it  can  have  negative 
consequences,  such  as  loss  of  femininity  and  social  recognition.  They  have  a  fear 
of  success  (Horner  1972).  However,  later  research  indicates  that  the  so-called 
"motivation'  reflects  cultural  stereotypes  of  male  and  female  areas  of  achievement 
and  of  work  (Nieva  A  Gutek  1981).  Hackett  &  Betz  (1981)  maintain  that  it  is  natural 
to  assume  that  worr  en's  work  expectations  will  be  lower  than  men's  in  a  number  of 
areas  because  women's  chances  have  been  and  still  are  very  poor  in  many  areas. 

In  the  'strate.jy'  tradition  Henning  &  Jardim  (1978)  with  their  book  "The  Managerial 
Women'  are  the  main  representatives.  According  to  Henning  and  Jardim,  men  and 
women  have  different  ideas  of  the  concept  of  'career".  Women  define  career  in 
terms  of  personal  growth  and  self-realization.  Men  are  more  likely  to  see  career  as 
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a  series  of  jobs  leading  upwards  providing  status  and  recognition.  Because  of  these 
different  concepts,  women  are  not  aware  of  the  informal  network  of  connections 
which  men  have  and  use  in  their  careers.  This  'hidden'  system  has  a  great  deal  of 
influence  on  the  way  work  is  organized,  and  until  women  learn  to  use  it  as  men  do 
they  will  be  starting  with  a  serious  'handicap'  in  their  way  to  the  top,  according  to 
this  view. 

The  'choice'  approach  emphasizes  women's  'choice'  or  giving  priority  to  home  and 
family  as  the  explanation  of  why  there  are  so  few  women  in  non-traditional  jobs 
and  in  management,  and  this  is  the  predominant  approach  of  the  four.  It  is 
supported  by  studies  showing  that  relatively  few  of  the  women  who  make  a  career 
in  public  or  private  business  are  married  compared  to  the  corresponding  group  of 
men  (Hemes  1982).  This  is  stressed  particularly  in  surveys  among  American 
women  in  management  positions  (Henning  &  Jardim  1978,  Business  Week  1987). 
However,  research  from  USA  and  the  UK  indicate  that  women  in  top  positions  now 
are  integrating  the  role  of  mother  with  that  of  manager  (Epstein  1983,  Marshall 
1984).  A  number  of  research  reports  have  appeared  pointing  out  that  there  may 
well  be  many  advantages  for  married  working  women  over  the  unmarried  ones 
(Reskin  1978,  Lukkonen-Groow  &  Stolte  Heiskanen  1983,  Marshall  84,  Kvande  & 
Rasmussen  1990). 

A  common  denominator  of  the  four  categories  presented  is  that  they  refer  to 
characteristics  of  the  individual  rather  than  factors  related  to  the  work-conditions 
offered  to  men  and  women  by  the  organizations  where  they  work.  The  alternative 
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to  this  individual  focus  is  to  attach  more  importance  to  structural  conditions  in  the 
work-organizations  where  women  work  than  to  individual.characteristics  of  women 
(Acker  &  Van  Houten  1974,  Kanter  1977,  Epstein  1981,  Kvande  &  Rasmussen 
1989  1990). 

An  example  of  such  an  approach  is  given  by  Rosabeth  Moss  Kanter  (1977).  She 
shows  how  the  structural  conditions  in  a  large  corporation  limit  women's 
opportunities.  Kanter's  approach  must  be  read  as  a  criticism  of  individual-oriented 
explanations.  Women's  positions  in  the  labour  market  are  on  the  lower  levels  of  the 
corporate  hierarchy  with  limited  opportunities  for  mobility.  According  to  Kanter 
(1977)  it  is  therefore  unreasonable  to  conclude  that  women  limit  their  career 
aspirations  because  of  their  sex-roles  or  family.  She  presents  an  alternative 
structural  model  which  involves  the  structure  of  opportunity  (meaning  the 
challenges  available,  the  chances  of  learning  new  skills  and  the  earning  of 
organizational  rewards);  the  power  (i.e.  ability  to  get  things  done),  and  the  social 
composition  of  groups  (here  meaning  the  relative  number  of  women  in  work  groups 
and  departments). 

The  third  structural  variable,  the  social  composition  of  groups,  is  considered  to  be 
her  most  original  contribution.  Here  she  focuses  on  the  importance  of  the  relative 
number  of  representatives  of  different  social  groups  in  a  workplace.  The  situation  is 
vary  different  if  there  is  only  one  woman,  some  women,  a  minority  group  of 
reasonable  size  or  a  balanced  group  of  men  and  women.  If  women  are  alone  or 
only  in  a  small  minority,  they  will  be  seen  by  the  majority  as  'tokens'  or  symbols  of 
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their  group  and  not  as  individuals  (Kanter  1977).  Kanter  has  been  criticised  for  the 
gender-neutrality  implied  in  the  relative  number  position  (Fairhurst  &  Snavely  1983, 
Ott  1989,  Kvande  &  Rasmussen  1990). 

Our  main  critique  of  Kanter,  however,  is  that  she  studied  only  one  company,  with  a 
traditional  hierarchic  structure.  Therefore  she  does  not  take  into  account  that 
different  types  of  organizations  may  involve  different  structures  of  opportunity  for 
the  employees.  Like  most  organization  researchers  she  understands  the 
bureaucratic  and  hierarchical  structure  of  organizations  as  the  structure  of  "modem' 
organizations  (Clegg  1990). 

Kanter  represents  a  move  from  the  traditional  management  research  in 
organization  studies  as  she  focuses  on  organization  members  at  many  levels,  and 
our  structural  perspective  is  inspired  by  this  as  well  as  by  the  Scandinavian 
sociotechnical  work  research  in  the  work-democracy  tradition  (Emery  &  Thorsrud 
1969,  Herbst  1976).  In  this  tradition  we  are  especially  interested  in  alternatives  to 
hierarchies  and  in  variations  in  organizational  structures  in  order  to  test  the 
hypothesis  that  organizations  vary  in  opportunity  structures. 
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Method 


Our  structural  approach  to  male  and  female  graduate  engineers'  careers  and 
development  led  us  to  choose  a  qualitative  method  in  our  study.  We  needed 
information  about  the  structural  conditions  of  the  organizations,  the  individual 
characteristics  of  the  engineers  and  the  processes  of  gender  differentiation  within 
the  organizations.  With  these  needs  in  mind  three  different  data-sets  were 
employed. 

First  case  studies  were  carried  out  of  six  large  Nomregian  companies  that 
employed  many  graduate  engineers,  and  more  than  ten  female  graduate 
engineers.  By  varying  ownership  (public  and  private),  branches  (chemical  industry, 
electronics,  oil,  construction,  research  and  development),  new  and  old  businesses, 
employing  different  types  of  graduate  engineers  and  having  affirmative  action  for 
women  or  not,  we  wanted  to  cover  differences  in  structural  conditions.  These 
variations  would  also  make  an  analytic  or  substantial  generalization  possible  (Yin 
1984). 

Within  each  of  the  firms  we  carried  out  in-depth  interviews  with  pairs  cf  graduate 
engineers:  one  male  and  one  female  engineer  who  graduated  the  same  year  and 
were  employed  within  the  same  department.  Through  our  selection  of  pairs  from 
the  different  firms  we  could  compare  men  and  women  across  the  firms  and  within 
the  firms.  Wg  made  in-depth  interviews  with  26  pairs  of  graduate  engineers  in  the 
six  companies.  We  also  interviewed  the  managers  of  the  pairs  and  key  informants 
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about  market,  organization  and  personnel  policy. 

Secondly,  we  carried  out  a  postal  survey  of  all  female  members  of  the  Norwegian 
Engineering  Society,  asking  questions  about  their  work  and  work  experience, 
career  and  career  plans,  management,  family  and  housework. 

The  third  and  final  data  set  comprised  a  national  survey  with  structured  questions 
of  all  groups  of  female  academics  concentrating  on  the  themes  of  work  and  family. 
From  this  data  set  we  selected  the  responses  from  women  educated  at  the 
Technical  University. 

Our  study  is  reported  in  a  book  that  discusses  all  our  findings  around  work, 
careers,  family  and  individual  strategies  and  differences  among  women  and  men. 
In  this  article  we  will  draw  mainly  upon  the  six  case  studies.  We  will,  however,  in 
also  use  some  of  our  findings  from  the  two  surveys. 

DIfforont  organizations  •  different  opportunities. 

The  inadequacy  of  an  individual  explanation  for  women's  lack  of  participation  in 
management,  was  confirmed  in  our  study.  Our  surveys  showed  that  the  female 
graduate  engineers  were  motivated  for  careers  without  sacrifying  a  family.  When 
asked  wheteher  or  not  they  would  take  a  management  position  when  offered,  70% 
of  them  said  that  they  would.  The  highest  motivation  we  found  among  the  mothers 
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of  one  child  (82%),  and  the  lowest  among  the  mothers  of  three  or  more  children 
(63%).  We  also  found  that  the  female  graduate  engineers  were  more  often  married 
and  had  more  children  than  Norwegian  women  in  general.  The  female  graduate 
engineers  wanted  to  combine  family  and  career  (Kvande  &  Rasmussen  1990, 
chapter  5). 

Studying  different  types  of  organizations  turned  out  to  be  very  important  in  our 
study  of  female  graduate  engineers.  We  had  expected  to  find  that  the  women  had 
the  same,  equally  unfavourable,  opportunities  in  all  the  firms.  However,  we  found 
that  there  were  greater  variations  between  the  employees  in  different  firms  than 
between  the  male  and  the  female  graduate  engineers  in  our  sample  as  a  whole. 

We  found  that  the  six  companies  could  be  divided  into  two  main  groups.  Two  of  the 
companies  showed  no  systematic  differences  in  opportunities  for  career  and 
development  between  male  and  female  graduate  engineers.  The  other  four  showed 
a  traditional  pattern  of  gendered  differences  in  opportunities:  the  male  engineers 
had  systematically  better  opportunities  than  their  comparable  female  colleagues. 

There  are  some  striking  differences  in  organizational  structure  between  the  "equal 
opportunity"  companies  and  the  others.  We  have  isolated  characteristics  of  the  two 
different  types  of  organization  in  order  to  study  them  as  ideal  tvoes.  These  ideal 
types  serve  as  a  reference  point  against  which  the  individual  companies  can  be 
measured.  The  companies  where  we  find  that  men  have  systematically  better 
opportunities  than  women,  are  characterized  by  a  hierarchical  organization 
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structure  and  they  operate  within  stable  markets.  The  companies  where 
opportunities  do  not  vary  systematically  according  to  gender  are  characterized  by  a 
less  hierarchical  and  more  flexible  network-type  of  organization  and  they  operate 
within  turbulent  and  changing  markets.  We  labelled  the  two  types  static  hierarchies 
and  dynamic  networks.  The  dynamic  networks  we  found  in  the  telecommunications 
and  electronics  industry  and  in  engineering  (construction  of  oil  installations).  The 
static  hierarchies  we  found  in  an  oil  company,  the  chemical  industry,  research  and 
development  and  public  telecommunications. 

By  looking  at  variations  in  organizational  structure  we  take  a  step  further  than 
former  studies  of  women  and  organizations  where  the  hierarchical  bureaucratic 
organization  has  been  treated  as  the  dominant  modern  organization  (Kanter  1977, 
Ferguson  1984,  Ressner  1986).  Thereby  the  researchers  have  been  able  to 
maintain  the  view  that  organization  structures  are  gender-neutral  and  that  the 
gendering  occurs  through  a  separate  structure  or  process,  like  patriarchy,  as  Acker 
notes  (Acker  1989).  Our  results  show  how  different  organization  structures  are 
gendered  differently. 

Our  results  do  not  confirm  the  common  belief  in  the  social  democratic 
Scandinavian  cultures,  that  public  organizations  further  women's  careers  whereas 
private  organizations  do  not.  This  belief  is  built  mainly  upon  a  weberian  logic  that 
within  public  bureaucracies  the  impersonal  rules  and  regulPtions  will  hinder 
discrimination  and  arbitrary  treatment  of  women.  In  private  organizations  the 
subjective  views  of  (male)  managers  are  supposed  to  exclude  women  from 
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important  jobs  and  positions.  This  belief  in  the  objective  functioning  of  rules  and 
regulations  in  organizations  has  been  a  cornerstone  of  the  equal  opportunity  policy 
in  the  Scandinavian  societies  (Hemes  1982).  Our  results  seriously  challenge  this 
belief 

We  shall  explain  the  differences  in  opportunities  for  men  and  women  in  the  two 
types  of  organizations  by  discussing  some  of  their  characteristics.  Dynamic 
networks  are  open  to  innovation  and  change  whereas  static  hierarchies  are  status 
quo-organizations.  The  dynamic  networks  make  women  visible  as  professionals 
and  provide  leadership  training  whereas  the  static  hierarchies  make  women 
invisible  as  professio.  als  and  promote  homosocial  reproduction  in  management. 
These  characteristics  are  discussed  in  turn  below. 

Dynamic  Networks. 

We  found  that  the  organizations  with  no  systematic  differences  in  opportunities 
between  male  and  female  graduate  engineers  were  the  ones  where  the  market 
was  turbulent  and  required  an  organization  structure  which  was  very  flexible  and 
open  towards  new  approaches.  These  companies  have  had  to  be  dynamic;  they 
have  profited  from  trying  out  new  ideas  and  non-traditional  approaches.  This  in  turn 
has  created  a,  corporate  culture  which  welcomes  change  and  new  ways  of  doing 
things,  including  trying  out  women  in  non-traditional  positions.  They  have  a 
fundamental  openness  towards  change.  The  hard  competition  forces  them  to  use 
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all  their  resources.  One  of  the  womer)  in  a  dynamic  network  organization  said: 

'I'm  surprised  at  the  opportunities  we  have  here.  There  is  room  for  new  ways  of 
thinking  in  the  organization.  It  doesn't  have  a  fixed  structure  but  has  to  keep 
alert  and  be  innovative  all  the  time.  !t  has  to  follow  the  signs  of  the  times.  I 
think  this  is  what  makes  it  more  open  to  taking  on  women  and  giving  us 
opportunities. ' 

The  power  structure  in  network  organizations  strengthens  the  dynamic  aspect.  The 
decentralized  structure  is  based  on  the  idea  that  everyone  who  has  relevant 
knowledge  for  the  problem  in  question  is  involved  in  decision-making.  Different 
ways  of  thinking,  values  and  opinions  represent  a  resource  for  interpreting  signals 
from  the  market  and  the  environment  and  in  working  out  solutions  to  new 
challenges.  Women  and  their  points  of  view  are  seen  as  a  resource  for  the 
organization. 

In  dynamic  networks  the  work  is  organized  in  teams  where  all  members  are  equally 
important  and  all  contribute  knowledge  and  effort  on  an  equal  basis.  As  they  work, 
the  graduate  engineers  get  to  know  each  other's  academic  and  personal 
qualifications.  The  women  become  visible  as  professionals  for  their  colleagues  and 
superiors. 

The  organization  of  tasks  is  flexible  in  the  dynamic  networks.  The  employees  here 
do  ^  have  dearly  defined  tasks  and  areas  of  responsibility,  but  their  tasks  and 
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responsibility  alter  progressively  as  the  situation  changes.  The  employees  are  given 
responsibility  and  challenges  whether  they  want  them  or-not.  One  of  the  women 
said: 

'What  I  don't  like  is  never  having  time  enough  to  follow  up  all  the  challenges  in 
the  job,  at  least  not  in  a  normal  working  day'. 

A  female  manager  told  us  how  she  solved  the  pressure  between  having  a  family 

and  a  demanding  job: 

"I  am  known  as  one  who  use  flexitime  in  the  extreme.  I  have  done  it  the 
way  I  want,  and  it  has  been  accepted.  Maximum  flexitime  is  an  important 
condition  in  my  life.  The  kids  decide  the  tempo  in  the  morning.  When  I  get 
to  my  job,  I  work  hard.  I  like  it  that  way.' 

In  dynamic  networks  the  engineers  get  a  gradual  training  for  leadership  through 
their  work,  and  this  seems  to  suit  women  well.  It  also  makes  it  easier  for  women  to 
volunteer  for  new  tasks.  Managerial  careers  in  dynamic  networks  tend  to  follow 
'natural'  routes  where  the  position  is  a  direct  result  of  the  tasks  and  responsibility 
one  has  had  beforehand  (see  also  Kanter  1984,  1989). 

Th9  function  of  the  manager  in  the  dynamic  network  is  to  be  a  coordinator  of  a 
team.  When  decisions  are  made  in  close  consultation  with  all  mose  involved  and  all 
available  experts  on  the  topic,  it  is  important  for  managers  to  be  able  to  delegate. 
to  cooperate  with  their  colleagues  and  to  inspire  them.  These  are  the  very  qualities 
that  women  feel  are  particularly  important  in  a  managerial  position,  and  this  is 
w!^erB  they  think  that  they  as  women,  have  something  to  offer  as  managers. 
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These  findings  correspond  to  the  studies  on  organizations  and  innovations  where 
both  Burns  &  Stalker  (1961)  and  Kanter  (1984)  find  similar  differences  between  the 
stable  and  the  changing  and  innovative  organizations  and  situate  us  within  the 
contingency  school  of  organization  theory  (Burns  &  Stalker  1961,  Lawrence  & 
Lorsch  1967,  Pfeffer  &  Salancik  1978).  However,  gender  has  not  previously  been 
drawn  into  analysis  of  the  structure  of  organizations  aid  their  environment.  We  find 
that  the  gendering  of  organizations  is  influenced  by  the  characteristics  of  their 
environment  and  by  the  structures  that  they  develop  to  suit  this  context. 

Static  Hierarchies. 

The  other  group  of  companies  we  have  labelled  static  as  opposed  to  the  dynamic 
organizations.  This  is  because  they  operate  in  very  stable  markets  with  few  if  any 
requirements  to  change.  The  centralized  pyramid  structure  of  the  static  hierarchy 
ensures  a  continual  reproduction  of  the  culture,  which  makes  such  organizations 
very  stable.  The  organization  will  try  to  maintain  the  status  quo  in  order  to  avoid 
disturbances.  Therefore  it  is  not  open  to  change  or  ready  to  accept  anything  new  or 
different.  A  frustrated  man  said: 

•The  responsibility  for  change  lies  with  the  managers,  and  they  do  not  always 
welcome  inititatives  from  below.  We  send  proposals  for  new  methods  or  new 
products  the  formal  right  way,  but  no  get  response.  We,  who  receive  the  signals, 
are  not  allowed  to  follow  them  up,  and  the  ones  who  are  responsible  for  the 
follow-up,  are  not  in  the  position  to  understand  the  signals.' 
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In  organizations  dominated  by  men,  women  represent  sometliing  new  and  different 
and  will  tlierefore  tend  to  be  met  witli  rejection  or  scepticism.  Women  are,  or  are 
assumed  to  be,  different  from  men  and  tfierefore  ttiey  tiave  problems  being 
considered  relevant  and  central  to  tlie  organization.  Women  are  allowed  to  do 
traditional  women's  worfc  in  women's  jobs,  sucti  as  office  or  secretarial  v^ork  wliere 
tliey  are  subordinated  to  men  in  a  "natural"  way  in  ttiese  organizations.  If,  on  ilie 
otfierhand,  women  impinge  on  areas  dominated  by  men,  sucti  as  '".clinical  work 
and  managerial  positions,  tfiey  ctiallenge  the  existing  gender  arrangement  and 
hence  the  stability  of  the  organization.  A  newly  appointed  female  manager  of  a 
department  told  us: 

'I  did  not  get  this  position  without  a  struggle.  There  were  some  old  men  in  the 
department,  and  they  had  their  crownprinces.  Because  I  knew  that,  I  contacted 
the  union  representative  whsn  the  job  was  announced.  I  applied,  and  I  went  to 
the  National  Board  of  Equal  Opportunity  when  I  was  surpassed.  The  old  men 
were  very  angry  when  they  had  to  give  me  the  job  after  all.' 

In  the  static  hierarchies  we  find  all  the  well-known  mechanisms  described  by  Kanter 
and  others  (Kanter  1977).  Women  become  invisible  as  professionals  and  get  stuck 
in  blind  alleys.  A  young  women  in  a  static  hierarchy  told  us: 

'I  never  get  any  feed-back  on  my  performance.  When  I  prepare  a  paper,  my 
boss  never  tells  me  that  it  is  OK,  or  suggests  any  changes.  The  only  thing  he 
ever  said  when  I  asked  him  once,  was  that  my  handwriting  was  very  nice.  I 
manage  in  this  job  because  I  can  bring  work  home  with  me  and  discuss  it  with 
my  husband. ' 
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A  career  in  a  hierarchy  involves  promotion  to  a  higher  position.  To  get  new 
challenges,  new  tasks  and  increased  responsibility  in  a  hierarchical  organization, 
you  apply  for  another  job,  either  in  a  different  department  or  upwards  in  your  own 
department.  A  woman's  chances  of  getting  a  better  job  are  poor  because  they 
depend  on  whether  she  has  been  visible  as  a  capable  and  important  member  of 
the  organization.  In  order  to  become  visible  she  must  have  had  challenges,  met 
them  successfully  and  shown  her  superiors  that  she  was  professionally 
outstanding.  In  hierarchical  organizations  a  woman  is  professionally  invisible  and 
this  puts  her  in  the  bacl<  of  the  row  for  more  important  jobs. 

Other  research  has  shown  that  managers  choose  managers  who  are  similar  to 
themselves,  i.e.  with  the  same  educational  background,  the  same  social 
background  and  the  same  sex  and  race  (Mills  1963,  Kanter  1977).  Managers 
recruit  new  managers  who  will  fill  their  posts  in  the  way  that  they  themselves  want 
them  to  be  filled  so  that  the  system  will  continue  to  function  well.  Anyone  who  is 
similar  to  the  manager  is  assumed  to  think  the  same  way  as  he  does  and  to  make 
similar  decisions.  Women  are  different  from  men  and  in  some  ways  behave 
differently.  Men  who  are  similar  to  thsir  managers  and  follow  the  same  norms  and 
values  can  make  themselves  noticed  as  supporters  of  the  managers  and  be  visible. 
This  gives  them  the  best  chance  of  promotion.  This  homosocial  reproduction  at 
managerial  level  reinforces  the  reproduction  of  status  quo  and  thereby  male 
domination. 
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We  had  chosen  firms  with  and  without  programs  for  affirmative  action  for  women. 
One  might  expect  that  the  firms  with  affirmative  action  would  be  the  ones  with  good 
opportunities  for  women.  This  was  not  the  case,  however.  The  dynamic  networks 
did  not  have  affirmative  action  programmes.  Some  of  the  static  hierarchies  did.  The 
affirmative  action  we  found  was  typically  not  directed  at  the  organization  structure 
but  at  the  motivation  of  individual  women.  This  strengthens  our  point  about  the 
importance  of  focusing  on  organizational  structure  and  not  on  the  traits  or 
motivation  of  individual  women  if  you  want  to  understand  women's  careers. 

Women's  opportunities  In  changing  organizations. 

According  to  our  findings  de-hierarchization  becomes  an  important  measure  to 
increase  womens  opportunities.  Recent  studies  of  organizational  change  and 
structure  of  organizations  (Piore  &  Sabel  1984,  Handy  1984,  Kern  &  Schumann 
1984,  Kanter  1989,  Clegg  1990)  focus  upon  a  trend  towards  such  de- 
hierarchization  or  de-differentiation  as  we  have  found  in  the  dynamic  networks. 

Rosabeth  Moss  Kanter's  more  recent  work  on  big  corporations  in  North-America 
and  Europe  (Kanter  1989)  suggests  that  these  companies  are  moving  away  from 
diversification  towards  maximizing  their  core  business  competence.  They  develop 
by  delayering  the  hierarch'  and  making  the  company  leaner.  The  borders  between 
the  company  and  its  surroundings  also  change  through  strategic  alliances  with 
other  firms,  subcontractors  and  spin-offs  from  the  old  mother-firm.  They  try  to 
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strengthen  their  relations  'o  the  customers  and  to  their  business  partners  through 
alliances.  Kanter  call  these  firms  post-bureaucratic  or  post-entrepreneurial  because 
they  try  to  combine  the  strength  and  stability  of  a  big  corporation  with  the  agility 
and  innovative  capacity  of  the  entrepreneur  The  reasons  for  these  changes  are  the 
changes  in  market  conditions  and  increased  competition. 


Stewart  R.  Clegg  (1990)  uses  studies  of  new  organizational  forms  especially  in 
Asian  industrialized  countries,  but  also  in  French,  Italian  and  Swedish  industry,  to 
advocate  the  decline  of  modernist  organizational  principles  based  on  a 
differentiation  of  tasks,  familiar  in  Tayloristic  and  bureaucratic  organizations.  Clegg 
sees  many  examples  of  organizations  that  are  highly  competitive  but  are  not 
conforming  to  these  principles.  He  sees  tendencies  to  de-differentiation  and  de- 
hierarchization  which  he  labels  as  the  emerging  postmodern  organizations  (Clegg 
1990). 


If  these  tendencies  are  dominant,  we  could  expect  that  women's  opportunities  are 
changing  for  the  better  However,  when  we  find  that  the  dynamic  organizations  give 
women  good  opportunities  for  career  and  development,  and  equal  opportunities 
with  their  male  colleagues,  that  doesn't  mean  that  they  are  de-aendered  or  gender- 
neutral.  Dynamic  networks  will  make  use  of  women  to  further  their  ends,  and  they 
will  use  the  women  to  the  point  of  exploitation  if  they  are  allowed.  They  are  based 
on  the  male  principle  of  work  orientation:  'The  job  should  be  the  foremost  in  your 
life,  and  the  family  should  accomodate  to  job  demands.'  They  may  be  flexible  and 
you  may  do  the  job  wherever  or  whenever  you  wa,nt,  as  long  as  it  is  readv  on  time. 
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The  female  graduate  engineers  use  this  flexibilty  to  juggle  their  job  and  family 
responsibilities  in  cooperation  with  their  spouses.  Only  as  long  as  women  are 
willing  to  confirm  to  this  traditional  male  work-ethic  are  they  given  opportunities. 


It  is  also  a  fact  that  gender  -and  sex-  still  plays  a  role  for  the  women  in  the 
organization,  even  if  they  may  have  career  opportunities  or  management  positions. 
They  may  encounter  sexual  harassment  in  meeting  with  customers  or  other 
managers.  Male  colleagues  at  the  same  level,  or  at  lower  level,  are  still  likely  to 
have  problems  with  women  in  authority.  A  female  manager  in  a  dynamic 
organization  reported  on  how  she  felt  she  had  to  downplay  her  managerial 
authority  towards  a  colleague  who  had  been  her  competitor  for  her  position.  She 
felt  responsible  far  his  dignity  and  felt  that  she  had  to  treat  him  as  an  equal  even 
though  she  was  now  his  boss.  Thus  'equal  opportunity"  organizations  will  still  be 
gendered  (Acker  1990).  This  brings  us  over  to  an  explicit  discussion  on  how  to 
understand  gender. 

Gender  and  organization  -  reconceptuallzatlon. 

Traditionally  gender  has  been  treated  more  or  less  as  a  dichotomous  variable:  as 
difference  between  the  category  men  and  the  categoty  women.  This  concept  of 
gender  as  'difference'  and  a  dichotomous  variable  has  been  challenged  by  feminist 
researchers.  Black  feminists  and  feminists  from  the  third  world  challenged  the 
concept  of  a,  woman's  perspective  that  was  supposed  to  include  the  interests  of  all 
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women  (Spellman  1988.  Aphteker  1989.  Collins  1990).  Changes  in  women's  lives 
also  made  it  problematic  to  use  a  general  concept  of  woipan.  Women  became 
diversified  through  their  entrance  into  the  world  of  work  at  different  places,  times 
and  social  levels.  This  has  made  a  differentiation  in  the  understanding  of  women 
necessary.  Male  and  female  and  masculinities  and  femininities  were  introduced 
instead  of  the  clear  dichotomous  concepts  man  and  woman.  The  focus  moved  from 
the  differences  between  men  and  women  to  the  meaning  of  gender  in  different 
situations  and  contexts.  Gender  becomes  a  perspective  from  which  society  is 
understood  as  gender-constructed.  This  opens  for  analysing  the  gendering  of 
seemingly  gender-neutral  phenomena. 

In  the  course  of  the  80's  the  concept  of  gender  or  the  gender  system  was 
developed  (Harding  1986,  Hirdman  1988).  The  gender  system  is  used  to  refer  to 
structural,  relational  and  symbolic  differentiation  between  men  and  women.  Rather 
than  asking  how  female  oppression  is  produced  and  maintained  as  in  the  theories 
on  patriarchy  (Hartmann  1979).  the  question  is  how  gender  is  an  integrated  part  of 
processes  and  structures  which  have  hitherto  been  considered  gender  neutral. 

Theories  on  gender  system  make  it  possible  to  visualize  male  dominance  and 
female  suppression  as  being  made  up  of  a  great  many  and  different  components 
and  processes.  Hirdman  (1988)  characterizes  the  gender  system  by  two  logics: 
dichotomy,  dividing  society  into  male  and  female  areas,  and  hierauhy.  with  the 
male  as  the  nomtal  and  universally  valid  form  and  the  female  as  deviant,  ranked 
below  and  subordinated.  She  understands  the  segregation  of  male  and  female  as 
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something  that  is  happening  continuously  through  processes  that  create  meaning 
and  dominance.  Human  beings  become  men  and  women  through  cultural 
fansmission,  integration  into  social  institutions  and  socialization. 

Acker  (1990)  proposes  a  similar  gender  perspective  for  studies  of  organizations. 
She  understands  organizations  as  basically  characterized  by  gender  and  the 
gender  arrangement,  i.e.  the  male  domination,  of  the  society.  Gendering  is  not  an 
addition  to  other  structures  or  processes  that  are  gender  neutral.  It  is  a  part  of 
these  processes  and  they  cannot  be  understood  without  analyzing  gender 

Gendering  in  organizations  occurs  in  at  least  five  interacting  processes  (Acker 
1990).  These  processes  are: 

1)  Construction  of  divisions  along  lines  of  gender:  division  of  labour,  allowed  beha- 
viours, power  and  the  means  of  maintaining  the  divisions  in  the  structures  of  the 
labour  market,  the  family  and  the  state. 

2)  Construction  of  symbols  that  explain,  express,  reinforce  or  oppose  those 
divisions.  These  can  take  many  forms:  in  language,  ideology  or  dress. 

3)  Patterns  of  interaction  between  men  and  women,  women  and  women,  men  and 
men,  including  all  those  patterns  that  enact  dominance  and  submission. 

4)  Gendered  components  of  individual  identity,  which  may  include  consciousness  of 
thB  existence  of  the  other  three  aspects  of  gender. 

5)  Gender  is  implicated  in  the  fundamental  ongoing  processes  of  creating  and 
conceptualizing  social  structures.  Gender  is  a  constitutive  element  in  organizational 
logic  as  well  as  In  the  construction  of  class. 
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777/'s  gender  perspective  opens  up  for  the  possibility  that  differences  between  men 
and  women  may  not  necessarily  be  hierarchic,  that  is  dominated  by  men. 
According  to  us,  this  perspective  makes  it  possible  to  see  ruptures  in  the  general 
oppression  or  subordination  of  women.  It  indicates  a  possibility  that  even  within  a 
general  male  dominated  society,  we  may  find  situations  without  female 
subordination,  i.e.  gender  differences  without  hierarchy.  Within  this  perspective  we 
can  understand  our  findings  of  some  organizations  offering  women  the  same 
opportunities  for  careers  as  men. 

In  the  following  we  will  show  how  gender  in  organizations  can  be  understood  as  an 
integrated  part  of  political  and  cultural  processes  in  organizations.  This  indicates  a 
move  from  a  predominantly  structural  perspective  to  a  perspective  where  we 
combine  the  structural  with  political  and  cultural  traditions. 

Organizations  as  gender-political  systems. 

Thus  far  in  the  analysis  of  the  empirical  findings  of  this  paper,  we  have  had  to 
differentiate  between  organizations  to  understand  the  conditions  under  which 
women  are  given  good  opportunties.  If  we  had  stopped  with  this  structural 
perspective,  we  would  have  treated  organizational  structures  as  gender  neutral  and 
gender  as  a  dichotomous  variable.  We  will  now  analyze  the  organizations  as 
political  systems,  as  the  arena  for  power,  conflicts  and  interests  (Morgan  1987), 
and  we  take  this  one  step  further  by  introducing  the  term  gender-political  system. 
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Burns  (1961)  shows  that  modem  organizations  promote  forms  of  political  behaviour 
because  they  are  systems  simultaneously  involving  cooperation  and  competition. 
These  conflicting  dimensions  are  clearly  symbolized  in  the  hierarchical  map  of 
organizations  which  is  both  a  system  for  cooperation,  a  rational  sharing  of  the 
tasks,  and  a  career  ladder  to  motivate  individuals  to  upward  mobility.  As  there  are 
fewer  positions  the  higher  one  gets  in  the  hierarchy  there  is  progressively  more 
competition.  In  our  study  we  found  that  one  of  the  great  differences  between  the 
two  types  of  organizations  was  the  multiple  challenges  in  the  dynamic  networks 
compared  to  the  very  limited  career  openings  in  the  static  hierarchies. 

In  the  hierarchical  organizations  women  have  to  compete  with  men  for  limited 
organizational  rewards  such  as  promotion  and  opportunities  to  influence  decisions 
(Harlan  and  Weiss  1980).  This  competition  makes  the  conflicting  interests,  the 
unequal  power  and  the  possible  conflicts  between  men  and  women  within  the 
organization  visible.  In  a  gender  perspective  it  becomes  clear  that  the  conflicts, 
power  and  interests  within  an  organization  also  include  what  men  and  women  are 
allowed  to  do,  how  they  are  allowed  to  behave  and  how  men  and  women  are  to  be 
ranked  and  valued.  This  is  one  of  the  main  gednering  processes  in  the  construction 
of  the  gender  political  system  in  organizations.  We  found  that  especially  within  the 
static  hierachies  the  competition  between  men  and  women  for  opportunities  was  a 
problem  for  the  female  graduate  engineers.  Their  male  competitors  made  gender 
an  issue  to  exclude  women.  In  an  occupation  that  has  traditonally  been  totally  male 
dominant  and  in  an  orgp.nizational  structure  where  women  are  made  invisible  as 
professionals  this  was  not  very  difficult. 
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We  have  in  our  analysis  of  the  two  types  of  organizations  put  much  emphasize  on 
a  structural  explanation  pointing  to  the  differences  in  structures  between  hierarchies 
and  networks  in  our  analysis  of  the  two  types  of  organizations  as  gender  political 
systems.  By  labelling  them  static  hierarchies  and  dynamic  networks,  however,  we 
have  also  pointed  to  the  close  connection  between  the  organization's  culture  and 
its  structure.  The  general  climate  in  dynamic  networks  is  positive  towards  women 
because  of  the  opennes  towards  new  ideas  and  approaches,  while  in  the  static 
hierarchies  women  are  seen  as  'foreigners'  or  intruders  because  they  are  different 
and  may  threaten  the  status  quo.  Gender  is  an  integral  element  in  both  the 
structure  and  the  culture  of  the  oiganizations,  and  we  will  therefore  advocate  an 
approach  that  does  not  separate  structure  and  culture,  but  see  them  as  two 
interlinked  aspects. 

In  our  analysis  of  the  two  different  types  of  organizations  we  found  that  they  were 
gendered  in  very  different  ways;  th&y  produce  different  gendering  processes.  By 
introducing  gendering  processes  in  organizations,  we  also  introduce  the  actors 
within  the  organizational  structures.  We  can  understand  static  hierarchies  and 
dynamic  networks  as  organizations  with  different  gendering  processes.  The  two 
types  of  organizations  with  their  different  organization  structures  become  arenas  for 
different  types  of  organizational  actors,  or  stages  wt,are  different  types  of 
organizational  actors  can  play  the  leading  part.  The  two  types  of  organizational 
structures  make  room  for  different  types  of  men  and  women,  different  masculinities 
and  different  femininities,  'placing'  some  men  and  some  women  in  the  foreground 
and  others  in  the  background.  O  i  \J 
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we  will  develop  our  analysis  of  the  two  different  types  of  organization  further  by 
using  more  of  the  data  from  the  case-studies  and  some  of  the  data  from  the 
surveys.  We  will  especially  present  data  on  the  differences  between  the  women 
and  the  differences  between  the  men  to  understand  which  types  of  men  and 
women,  or  masculinities  and  feminities,  will  have  opportunties  in  the  two  types  of 
organizations. 

According  to  this  way  of  analyzing  the  organizations,  the  static  hierarchy  can  be 
seen  as  a  stable  patriarchal  organization  in  the  traditional  sense  of  the  word,  where 
the  older  men  rule  over  the  younger  ones.  The  rules  of  the  game  are  old  and  well- 
known,  and  the  younger  men  are  disciplined  by  the  competition  for  careers  and 
possibilities  that  the  elder  can  bestow  upon  them.  Women  are  in  principle  non- 
persons  in  these  organizations.  It  is  primarily  a  question  of  fathers  and  sons  or 
kings  and  crownprinces.  not  of  daughters  or  princesses. 

Dynamic  networks  are  organizations  in  change  without  the  same  stable  power 
structure.  This  gives  the  younger  (and  dynamic)  men  -  and  in  our  case  also 
crucially  the  y^Mn^  rfymm/V;  women  in  the  organization  -  opportunities  for 
development,  career,  influence  and  power  Dynamic  networks  suit  the  young 
professionals  who  want  to  expose  themselves  now  ar)d  not  in  the  far  future.  They 
don't  want  to  be  the  subordinates  of  the  older  men,  controlled  by  them. 

In  these  days,  it  is  "in"  to  make  room  for  women  in  the  organizations  at  least  in 
Scandinavia  and  in  the  US,  and  a  totally  male  dominated  organization  is  no  longer 
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legitimate  in  Norway.  'Modem'  organizations  therefore  can  be  seen  to  promote 
women's  opportunties,  at  least  in  words.  Dynamic  organizations  are  examples  of 
modern  and  innovative  organizations.  They  give  room  for  women,  at  least  for  those 
women  who  participate  according  to  the  same  principles  as  the  young  and  dynamic 
men.  Many  of  the  female  graduate  engineers  do:  they  want  a  career  as  well  as  a 
family,  and  they  want  to  show  what  they  can  do. 
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The  dynamic  network  may  therefore  well  be  the  organization  for  the  dynamic  men 
and  the  'new'  women  whereas  the  static  hierarchy  is  the  organization  for  the  old 
men  and  their  subordinate  and  loyal  crownprinces.  Female  graduate  engineers  as  a 
group  are  typical  representatives  for  the  'new'  women:  women  who  choose 
professions  and  careers  like  men  do  and  who  do  not  accept  a  traditional  female 
role  in  a  subordinated  position  at  work.  We  have  seen  that  the  female  graduate 
engineers  had  better  opportunities  in  dynamic  networks  than  in  static  hierarchies.  If 
we  look  more  closely  at  the  women  in  our  study  who  have  made  a  career  and 
reached  management  positions  at  middle  level,  they  are  mainly  from  a  category  of 
women  that     in  our  book  have  named  "the  challengers'  (Kvande  &  Rasmussen 
1990,  chapter  1 1).  They  are  women  who  have  chosen  both  a  career  and  a  family 
and  who  create  a  managerial  role  in  their  own  wav.  different  from  most  of  their 
male  colleagues.  They  are  female  managers.  The  more  detailed  analysis  in  our 
book  also  suggests  that  the  challengers  are  typically  their  father's  daughters:  they 
are  daughter^  of  graduate  engineers,  most  of  them  managers.  They  have  fathers 
who  have  motivated  them  and  supported  them  in  choosing  an  untraditional 
education  and  profession  like  engineering.  Therefore  they  come  equipped  with  both 
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the  technical  interest  and  also  the  class-background  that  give  them  confidence  and 
strength  when  they  go  into  the  male  dominated  profession. 

To  refer  to  opportunities  for  female  graduate  engineers  in  the  dynamic 
organizations  is  not  necessarily  to  say  anything  about  the  opportunities  for  otheL 
women  in  the  same  type  of  organization.  It  may  say  something  about  the 
opportunities  for  the  women  who  are  "more  like  men"  in  their  attitude  to  work,  that 
is  who  want  to  participate  in  working  life  like  men  and  who  do  not  accept  a 
subordinate  position  or  show  traditional  female  attitudes.  The  situation  may  well  be 
different  for  other  women  and  for  women  at  lower  levels  of  the  organization. 

If  we  combine  a  political  and  a  cultural  perspective,  organizations  can  be 
understood  as  arenas  where  multiple  cultures  and  countercultures  compete  to 
define  the  nature  of  situations.  The  corporate  culture  can  then  be  understood  as  a 
result  of  political  processes  where  different  groups  with  different  interests  compete 
(Frost  1987,  Meek  1988,  Knights  &  Wilmott  1991.  Knights  &  Morgan  1990).  Gender 
identity,  like  different  masculinities  and  femininities,  is  an  important  element  in 
these  processes. 

Morgan  &  Knights  (1990)  use  this  perspective  in  their  analysis  of  how  jobs  become 
gendered  Using  a  case  from  the  banking  and  Insurance  sector,  they  describo  hov,- 
the  agressive  male  sales  culture  met  with  resistance  from  the  male  bank  hierarchy. 
The  bankers  represented  a  masculinity  that  was  very  different  from  the  masculinity 
of  the  sales  representatives.  The  bankers  were  paternalistic,  steady  responsible 
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and  cautious  whereas  the  sales  reps  were  aggressive,  high-performing,  had  to 
have  'nerve'  and  'a  bit  of  cheek'  to  persuade  the  pubVc.to  buy  their  product.  The 
bankers  allied  with  the  female  staff  at  the  counter  to  get  rid  of  the  sales  reps  from 
the  insurance  company  in  the  bank  so  that  the  female  clerks  could  take  over  the 
selling  of  life  insurances.  Morgan  &  Knights  show  how  these  discussions  about  the 
gender  of  jobs  took  place  as  a  discussion  about  the  bank's  strategy  (Morgan  & 
Knights  1990). 

We  will  suggest  that  when  the  female  graduate  engineers  have  good  opportunities 
in  dynamic  organizations,  it  is  because  they  match  the  dominant  male  group  (the 
young  'dynamic'  men)  in  the  company  in  their  views  on  work  and  organization  and 
in  their  opposition  to  the  traditional  male  hierarchical  rule.  They  'find'  each  other  in 
their  interests  in  getting  something  done  in  different  ways,  by  alternative  means.  In 
Morgan  &  Knights'  case  we  also  see  alliances  between  a  dominant  male  group  and 
a  group  of  women  against  another  and  threatening  male  group  leading  to  new 
opportunities  for  women.  It  may  seem  that  the  alliances  between  groups  of  men 
and  groups  of  women  is  crucial  if  you  want  to  understand  the  opportunties  for 
women  at  work,  and  in  these  alliances  the  gendered  work  identities  play  an 
important  role. 
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Conclusion. 

We  started  out  by  underlining  the  necessity  for  orqaniz-  ,•■  n  studies  to  confront  the 
gender  issue  and  for  feminist  research  to  acquire  a  better  understanding  of 
organizations.  We  also  advocated  a  more  differentiated  approach  to  the  issue  of 
gender  and  organization  where  both  women  and  men  as  well  as  organizations 
were  seen  as  heterogeneous.  In  the  first  part  of  this  article  we  have  illustrated  the 
importance  of  a  differentiated  view  of  organizations  by  choosing  a  research  design 
which  secured  variation  in  organizational  structures. 

The  focus  on  variations  in  organizational  structure  was  selected  as  an  alternative 
approach  both  to  the  dominant  Women  in  Management  literature  where  the  focus 
has  mainly  been  on  women's  individual  traits,  as  well  as  an  alternative  to  Rosabeth 
Moss  Kanter's  structural  approach  which  included  only  one  type  of  organization 
(Kanter  1977).  This  perspective  turned  out  to  be  of  great  importance  when  studying 
female  graduate  engineers  and  their  opportunities  for  development  and  careers. 
We  found  that  the  opportunities  for  career  and  development  for  women  vary 
according  to  organizational  structure  of  the  firm.  In  the  static  organizations  with 
hierarchical  structure  the  women  have  poor  opportunities  whereas  in  the  dynamic 
organizations  with  team-work  end  network  structure  they  have  good  opportunities. 
These  findings  were  discussed  in  light  of  new  organization  studies  showing  a 
development  of  de-hierarchization  towards  leaner  and  more  flexible  organizations 
(Kanter  1989,  Clegg  1990). 
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As  a  second  stage  we  have  combined  our  empirical  results  with  two  strands  of 
ttieorizing.  We  used  elements  from  feminist  ttieory  on  ttie  understanding  of  gender 
and  combined  ttiis  with  political  systems  theory  and  a  cultural  understanding  of 
organizations.  This  enabled  us  to  illustrate  how  to  avoid  analyzing  organizational 
structures  as  gender-neutral  like  Kanter  (1977)  does,  showing  how  gender  is  an 
integrated  part  of  political  and  cultural  processes  in  organizations.  The 
differentiation  in  the  category  women  and  the  category  men  enabled  us  to  analyze 
the  organizations  as  the  arena  for  different  gendered  identities,  different 
masculinities  and  different  femininities. 


We  analyze  the  static  organization  as  patriarchal:  the  old  men's  organization  for 
control  over  the  younger  men,  an  organization  where  women  have  no  natural  place 
in  the  hierarchy  of  men.  Dynamic  organizations  can  be  seen  as  the  younger  and 
coming  men's  organization:  a  place  where  they  can  "make  it'  without  being  held 
down  by  the  hierarchy  of  the  older  men.  It  is  also  an  organization,  we  cane  note, 
where  they  can  form  alliances  with  the  'new"  women,  the  ones  that  are  "like 
themselves'  in  work-orientation  and  motivation.  They  can  form  such  alliances 
against,  or  free  of,  the  old  patriarchal  and  paternalistic  regime  in  the  static 
hierarchy. 

We  have  thus,  through  a  differentiation  first  in  organizations  and  after  that  in  the 
categories  women  and  men  and  masculinity  and  femininity,  deviloped  a  more 
differentiated  understanding  of  gender  in  organizations. 
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EAST-WEST  FORUM 


Chair 

Dora  Dollc-Willcmscn        The  Netherlands 
Members 

Valentina  Zlenko  Ukraine 
Hanna  Ziajka  Poland 
Vitilina  Kovil  Russi» 
Adela  Rogojinaru  Romania 
Se^kin  Ergin  Turkey 

Olga  Plivkovd  Czech  and  Slovak  Federal  Republic 

Mihaela  Singer  Romania 
Tatiana  Koke  Latvia 
Petya  Kabakchicva  Bulgaria 

After  a  short  introduction  Dora  DoUe  raised  some  issues  to  be  compared 
between  East  and  West:  about  equal  treatment,  relations  between  men  and 
women,  sex-difFerences  and  their  origins,  role  expectations:  choices  men  and 
women  make,  subject  choices  and  the  hidden  curriculum. 

Question  to  the  forum  members:  What,  in  your  system,  works  for  women 
and  what  not? 

Every  participant  was  asked  to  introduce  herself  and  discuss  her  topic: 

Valentina  Zlenko  talked  about  women'*  participation  in  the  dedfion 
making  proccu.  The  low  status  of  women  in  society  could  explain  their 
underrepresentaion  in  the  decision  making  process.  Women's  low  status  is 
worse  than  before.  In  the  Ukraine  less  than  3%  of  the  deputies  in 
parliament  are  women,  but  there  is  hope  for  the  ftiture:  there  is  an  increase 
in  political  activity  of  young  women  in  the  student  movement. 
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Hanna  Ziajka's  topic  was  the  situadon  of  women  in  the  cities  and  the 
countryside.  Theoretically  there  are  equal  opportunities  but  in  practice 
most  women  work  long  days  and  have  no  free  time.  In  younger  ^milies  the 
sex-roles  seem  to  be  less  restricted.  Rural  women  have  less  opportunities 
than  women  in  cities,  because  of  cultural  norms  which  means  low  status  for 
women,  very  long  work  hours  -on  average  15  hrs/day-  and  scarce  services 
(educational,  medical)  and  shops.  The  catholic  church  is  influential,  also  in 
the  rapid  social,  political  and  economical  changes  in  Poland  today. 

Vitalina  Koval  discussed  gains  and  losses  after  the  transition.  Before  the 
perestrojka  there  was  ofHcial  equality  of  men  and  women,  but  women  could 
not  critically  discuss  their  situation.  Now  there  are  only  3%  women 
amongst  members  of  parliament,  instead  of  33%  before  perestrojka,  but 
they  are  .free  to  really  express  the  interests  of  women.  The  economical 
situation  is  extremely  difficult:  80%  of  families  lives  below  the  poverty  line. 
Prices  increased  1000  times,  but  salaries  only  4-5  times. 

Adela  Rogojinaru  told  about  women  in  science  and  technology:  male  and 
female  careers.  In  the  old  r^ime  there  was  "centralized  feminism",  with 
the  wife  of  former  president  Ceauccscu  as  the  "symbol  of  feminism".  There 
are  a  lot  of  female  engineers  in  Romania  because  of  examination 
opportunities,  but  many  would  prefer  more  theoretical  mathematics  and 
physics  studies.  Getting  in  higher  positions  depends  on  professional 
competence,  especially  in  new  technologies  (computers).  It  might  be  a 
dangerous  development  there  are  no  women  in  new  commercial  activities, 
except  ^hion  and  light  industry. 

Se^kin  Ergin's  topic  was  the  position  of  women  before  and  after  the 
republic  in  Turkey.  Before  the  first  world  war  Turkish  society  was 
patriarchal,  the  women  were  confmed  to  the  home,  they  had  no 
constitutional  equality,  social  security  and  they  were  discriminated  in  the 
family.  Alter  thr  revolution  women  got  the  vote  (in  the  30's),  and  they  rose 
to  higher  positions  but  later  on  they  were  set  aside.  So  the  question  now  is: 
Do  we  make  good  use  of  our  rights? 
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Olga  Pldvkovd  discussed  the  tituarion  of  women  in  the  labour  market 

After  the  revolution  in  1989  there  were  changes  in  women's  employment. 
Women  are  interested  in  higher  positions,  not  only  for  economic  reasons, 
but  also  because  they  want  to  use  their  education.  But  the  majority  of 
women  is  passively  waiting  for  developments  to  take  place  while  men  take 
over  the  jobs  and  restrict  women  to  the  household. 

Mihaela  Singer  talked  about  changes  in  the  curriculum  in  the  face  of 
economical  and  political  changes.  The  transformation  to  democracy  and  a 
market  economy  means  that  education  has  to  be  changed,  in  its 
presentational  methods  and  in  its  contents.  New  subjects  include  technology 
and  marketing.  Teachers  have  to  be  trained  for  these  subjects  and 
gender-issues  need  to  be  integrated. 

Tatiana  Koke  discussed  women's  careers  in  science.  In  the  Latvian 
economy  55%  of  the  women  are  employed  and  58%  of  the  teachers  are 
women.  Amongst  scientific  researchers  47%  is  female.  A  large  proportion 
(52%)  of  students  is  female,  also  in  the  natural  sciences,  but  there  is  a  high 
drop-out  rate  amongst  women,  not  amongst  men.  There  are  very  few 
women  in  the  highest  academic  positions.  It  seems  women  can  now  afford 
themselves  the  "luxury"  of  not  having  to  work  and  be  a  housewife  and 
mother  instead. 

Petya  Kabakchieva  talked  about  the  influence  of  the  traditional  model  of 
equality  upon  the  status  of  women  in  science  and  technology.  Bulgaria  is 
an  agrarian  society  in  which  the  women  do  a  lot  of  the  work  inside  and 
outside  the  home.  In  1990  there  were  30-50%  womei-  in  science.  The 
father  is  the  dominant  figure  in  the  family  and  women  have  lower  status 
than  men.  The  gender  problem  is  not  only  related  to  economic  issues,  it  is 
also  a  question  of  power.  But  in  the  socialist  culture  there  was  no  vision  of 
women's  cultural  emancipation. 
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Discustton 

Influence  of  parents 

In  Western  societ}'  the  most  important  influence  on  young  women's  choices 
appear  to  be  the  parents.  This  is/was  not  so  in  socialist  or  communist 
societies  because  of  the  de-cmphasizing  of  the  family  and  the  emphasis  on 
the  'brotherhood  of  men'  and  the  production  group.  Children  are  brought 
up  in  childcare  facilities,  not  in  the  family.  The  peer  group  has  much 
influence. 

Role  of  the  father 

The  role  of  the  father  is  rapidly  changing  and  can  become  problematic 
when  women  demand  the  men  take  their  share  in  household  and  childcare 
duties.  The  role  of  the  father  used  to  be  very  patriarchal,  depending  also  on 
age,  urban  situation,  religion  etc.  The  father  can  be  important  as  the 
counsellor  to  the  daughter  in  a  technological  career. 

New  women's  organisations 

In  many  Eastern  European  countries  new  women's  organisations  develop. 
Or  old  women's  organisations  change  towards  new  orientations.  But  it  is 
sometimes  difficult  to  find  new  ways  of  oi^anisation  and  co-operation  when 
democracy  is  still  new. 

Annita  Alting 
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HOMEGROUPS 


In  the  tradition  of  other  GASAT  conferences  we  formed  homegroups. 
Homegroups  are  small  groups  which  meet  daily  during  the  conference  and 
are  meant  to  reflect  upon,  discuss  and  synthesize  undersundings  gained 
during  the  conference.  They  are  pre-arranged  groups,  each  with  a 
non-native  speaker  as  facilitator.  The  composition  of  die  homegroups  was  as 
mixed  as  possible. 

Homegroup  meetings  took  place  during  the  tea. 

A  short  training  session  for  homegroup  facilitators  was  organized  on  Sunday 
afternoon. 

We  received  the  following  report  from  Hannie  Rodenburg-Smit  who  led  the 
training  session: 

Of  the  nine  facilitators  seven  were  in  the  training  session. 
Warming-up 

We  started  with  an  introduction  and  warming  up  by  telling  what  our  first 
ideas  this  morning  were. 
Eariier  experiences  with  groups 

To  realize  what  it  means  to  be  a  facilitator,  we  discussed  earlier  experiences 
with  groups.  Therefore  participants  answered  at  the  following  questions: 
Which  experiences  do  you  have  in  facilitating  groups?  And  of  what  kind  of 
groups  have  you  been  a  leader? 

(Think  of  small  groups  varying  from  scouting  groups  to  students  at 
university  level  or  in  your  worbituation.) 

Next  participants  gave  examples  of  a  good  and  of  a  bad  facilitating 
experience.  They  talked  it  over  with  each  odier.  Some  of  them  already  had 
earlier  experiences  in  GASAT-homegroups. 
Expected  problems  in  factUuting 

All  participants  were  asked  to  imagine  bad  and  unpleasant  situations  in  their 
homegroups  next  week. 

They  were  asked  to  describe  on  a  piece  of  paper  what  would  be  the  worst 
and  most  unpleasant  situation  (emotional,  social,  intellectual  or  cultural 
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problem  situations). 

It  gave  a  spectrum  of  problems,  like:  "Someone  who  never  stops  talking", 
"One  of  the  people  doesn't  agree  with  the  program  and  want  to  change  the 
music  evening  for  a  discussion.  She  found  45  people  who  agree  v.-ith  her". 
Suggestioiu  tot  "solution*"  of  the  problenu  or  improvement  of  the 
situation 

All  participants  wrote  down  ideas,  experiences  or  suggestions  which  could 
help  to  solve  the  problem  of  their  colleague.  Examples  to  the  problem  of 
the  person  who  never  stops  talking:  "  give  all  members  2-5  minutes  time  to 
speak",  "make  it  a  common  problem,  the  talkative  one  should  be  prepared 
to  be  corrected  by  a  sign,  a  joke  or  otherwise". 

We  read  all  the  problems  and  the  possible  solutions/suggestions  and  each 
participant  replied  which  of  the  suggestions  of  her  colleagues  fitted  her. 
Short  evaluation 

At  the  end  of  the  session  the  participants  were  asked  to  give  a  short 
impression  of  the  session.  One  of  them  would  have  liked  more  structure. 
But  the  main  idea  to  introduce  the  task  of  the  facilitator,  appeared  to  be 
conveyed  in  a  good  and  pleasant  way:  you  learned  to  know  the  other 
facilitators  and  learned  from  them;  you  began  to  realize  what  the  task  looks 
like  and  became  more  fiuniliar  with  it. 

At  the  final  homegroup  meeting  on  Thursday,  participants  completed  a 
conference  evaluation  activity  and  presented  it  during  the  last  plenary 
session. 

The  following  evaluation  questions  had  to  be  completed: 

I  liked  ... 

I  thought  ... 

I  learned  ... 

I  would  have  liked  ... 
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Summary  of  the  evaluation  in  the  homegroups 

Hiked 

Atmosphere 

(ofter.  mei>tioned  as:  pleasant,  co-operative,  friendly,  cohesive,  positive, 
informal  and  caring) 
Meeting  people 

(mentioned  were:  Eastern  Europe,  old  friends,  new  firiends,  own  country, 
diverse  nationalities) 
Design  of  the  conference 

(variety  of  format,  discussions  in  a  variety  of  small  groups,  active/passive, 
pape  rs/workshoos) 
Sharing  i  v-y/s-.iatepes 

(variety  ol  f^i.-criences.  ideas  and  opinions,  comparing  experience  with 
others,  similar  thinking) 
I  thought 

Some  of  the  workshops  were  too  divers;  the  conference  to  be  more 
theoretical/to  be  more  practical;  paperpresentations  were  well;  the  GASAT 
conference  is  a  real  stimulation  for  the  motivation  you  need  to  do  your  job. 
I  learned 

Differences  between  countries  in  (Eastern)  Europe;  different  countries/ 
different  cultures;  complexity  of  gender  and  science  issues;  political, 
economic  and  gender  situation  in  Eastern  Europe  and  Turkey;  researchers  in 
Eastern  Europe  have  many  problems/gender  is  low;  about  other  peoples 
experiences  and  training  courses. 
I  would  have  liked 
More  time 

(for:  homegroups.  meeting  Eastern  European  women,  to  reflect,  to  ask 
questions,  free  time!) 
Papers  earlier 

More  travel  information;  less  luxureous  hotel;  other  organization  of  dinner 
(faster,  vegatarians  not  separated) 
<:yip,imir.g  pool  fixed. 
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Papcrsession  I.l 

SCIENCE  AND  TECHNOLOGY  EDUCATION  IN  EAST  AND  WEST 

EUROPE 

Marja  Brand 

Ten  years  Mem-project  girls  into  physia  and  uchnolo^  education 
Alan  DumdcU 

Gender,  science,  technology  and  engineering:  education  in  Britain  and  Bulgaria 
Hana  Novikovi 

The  philosophy  of  technology  education  in  our  democratic  school 
Carrie  Paechter 

Gendered  subjects  coming  together:  power  and  gender  in  the  design  arJ  technology  rurriculum 
for  England  and  Wales 

No  report  received. 
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Papersession  1.2 

CHANGING  TEACHER  BEHAVIOURS  AND  COLLABORATION  IN 

CLASSROOMS 


T.E.  Dolle-Willemsen,  J.C.  Rodenbutg-Smit,  LC.  Engelfriet,  M.J.M.  Verbruggen 
Changing  teachm' attitudes  to  gender  issues  in  education.  Systematical  classroom  observation 
an  instrument! 
Magda  Man  in  "t  Veld 

A  teacher  training  course  on  gender  inclusive  strategies  for  teaching  science  &  technology 
Hdene  Serensen 

Is  it  possible  to  change  science-teachers'  way  of  uaching? 

Elizabeth  Whitelegg,  Patricia  Muiphy,  Eileen  Scanlon,  Barbara  Hodgson 

Investigating  collaboration  in  primary  science  classrooms:  a  gender  perspective 

Oora  Oolle  explains  that  their  paper  deals  with  the  results  of  an  action 
research  project  on  classroom  interaction  and  teacher  training.  They 
organize  courses  for  graduate  students,  postgraduate  students  and  teachers 
on  classroom  management  by  using  self-evaluation,  computer  technology 
and  role  play  and  focussing  on  values  of  question  techniques.  Videotaped 
lessons  are  observed  and  evaluated.  One  of  their  findings  is  that  it  is  very 
important  to  stan  at  the  level  of  the  participants. 

Magda  Man  in't  Veld  says  that  her  paper  is  a  report  of  the  implementation 
of  a  new  course  in  the  training  program  for  technology  teachers.  The 
participants  of  the  course  are  adults,  some  of  them  experienced  teachers. 
The  Australian  GAMAST  projea  served  as  a  model.  Objectives  of  the 
course  are  gender  inclusive  teaching  strategies.  Including  women  and  girls  in 
the  curriculum  of  technology  education  means  including  male  as  well  as 
female  values  and  qualities.  This  implies  a  new  image  of  technology: 
inventing,  using  and  evaluating  technology.  Furthermore  this  implies 
teaching  strat^ies  which  involve  all  students  in  the  learning  process,  and 
non-competitive  assessment. 

Helene  Serensen  has  been  working  with  science  teachers  in  the  Danish 
primary  school  system,  who  did  a  lot  of  practical  work.  She  found  the 
teachers  were  in  control  of  the  class  and  the  learning  process.  Her  further 
aim  wa!!  that  pupils  get  ownership  of  their  own  learning  process.  She  was  a 
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participant  observer  and  worked  as  a  consultant  of  teachers.  She  used  meta- 
c<^nitive  strategies  but  it  turned  out  te  be  difficult  to  change  the  teachers' 
behaviours.  You  come  too  close  to  the  individual  teacher's  personality. 
Liz  Whitele^  says  her  group  looks  in  the  first  place  at  working  in  small 
groups  in  primary  education,  while  Christine  How  is  looking  at  its  gender 
aspects.  How  can  the  tasks  of  small  groups  be  formulated  in  order  to 
stimulate  co-operative  learning.  More  structured  tasks  are  needed  to  make  it 
possible  to  guide  the  teachers'  behaviours.  Open  ended  questions  have  the 
effect  that  girls  will  find  out  what  the  teacher  wants. 

Hannie  Rodenburg  summarizes  that  charging  teacher  behaviours  is  difficult. 
She  asked  the  participants  of  the  paper  presentation  to  formulate  their 
questions  in  small  groups  of  four  persons.  This  turned  out  to  be  a  good 
strategy  to  involve  everyone  in  the  following  discussion. 
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Papersession  1.3 

STUDENTS,  LECTURERS  AND  TEACHING  METHODS  IN  MALE 
DOMINATED  UNIVERSITY  CONTEXTS 


Se5kin  Ergin 

The  use  of  bilateral  relationships  to  promote  curriculum  development  for  girls'  vocational 
schools  in  Turkish  speaking  Eastern  European  countries 
Petya  Kabalcchieva 

Women  university  lecturers  in  the  eyes  of  their  students.  Hypotheses  and  socio-cultural 
prerequisites  in  Bulgarian  experience 
Anette  Kolmos 

Metacognitive  aspects  in  a  group-based  project  work  at  technical  universities 
Mstrjan  van  der  Wei,  Marjon  Menten 
Being  a  student  at  Delfi  University 

Summary 

The  discussion  considered  interaction  between  male  and  female  students 
and  female  lecturers  within  different  educational  structures  and  methods.  It 
was  concluded  that  there  are  problems  but  these  cannot  be  solved  through 
applying  different  methods  to  an  unchanged  system  (e.g.  project  work).  It  is 
a  broader  problem  related  to  attitudes  of  students  and  teachers. 
Duciusion 

We  identified  a  common  problem:  the  communication  between  male  and 
female  students.  It  was  suggested  to  use  group  p.'occsscs  to  break  down 
barriers  through  interactive  project  work. 

We  discussed  the  basic  problem  in  Turkey:  religion.  Girls  went  to  single  sex 
schools  which  was  better  than  no  education,  and  it  gave  them  a  chance  to 
go  to  university.  These  girls  then  become  non-traditional  Muslim  girls.  In 
Turkey  and  Bulgaria  this  method  produces  the  social  mould  of  the  country 
and  sJso  the  cultural  basis  of  the  country.  But,  the  girls  face  difficulties  in 
the  labour  market  and  a  lack  of  power.  In  The  Netherlands  female  students 
feel  the  same  (as  males)  but  they  are  treated  differently.  In  Latvia  inter- 
action in  education  does  not  lead  to  interaction  in  the  labour  market. 
In  Poland  and  Finland  and  the  United  Kingdom  it  seems  like  male  and 
female  students  are  treated  the  same  but  they  don't  go  into  science  and 
technology. 
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Reasons  for  this: 

Education  reproduces  traditional  male  and  female  roles.  Technical 
Universities  are  suited  to  boys  (masculine).  Single-sex  schools  lead  to  poor 
social  development  of  girls.  Professional  hierarchy  is  dominated  by  men. 
Male  dominated  courses  are  unattractive.  Girls  in  these  courses  are  noticed 
for  their  sexuality,  not  their  ability.  Girls  have  to  prove  themselves  to  be 
committed  and  better  than  average. 

Angela  Srivastava 
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Papersession  1.4 

ATTITUDES,  BEHAVIOURS  AND  PREFERENCES  OF  SUBJECTS 

AT  SCHOOL 


Luigia  Bosman 

Fostering  gender  equity  in  science  and  technologj/  edttcttion 
Jackie  Bndshaw,  Sue  Clegg,  Deborah  Ttayhum 

An  investigation  into  gender  bias  in  educational  software  used  in  English  primary  schools 
Joke  van  Heugten,  Maiijke  van  Vonderen 
Choice  of  subjects  at  pre-univtrsity  level 
Leila  Riisiinen 

The  gender  gap  in  learning  physics  concepts 

After  a  short  introduction  of  the  four  papers  in  the  session  the  discussion 
began  with  examining  the  role  of  cultural  contexts  in  influencing  develop- 
ment of  subjective  norms.  The  work  on  computer  images  for  software  used 
by  young  children,  indicated  that  gender  neutral  characters  used  with  young 
children  already  signified  gender  and  were  interpreted  as  gendered  by 
children.  The  role  of  cultural  contexts  and  parents  possible  accentuation  of 
norms  v*ras  questioned,  v*ras  the  response  found  in  UK  likely  to  be  repeated 
elsewhere?  Speakers  ftom  Romania  felt  that  a  global  cultural  context  was 
not  possible,  ftnding  that  education  practisers  reflected  society  rather  than 
influencing  development  in  society.  This  was  developed  as  J.  Eccles  pointed 
out  that  cultural  context  affected  decision  making,  attitudes  and  perceptions 
also.  The  software  images  paper  indicated  the  need  to  deconstruct  the 
images  presented  using  examination  of  the  signification  process  itself  as  art 
practitioners  had  shown  that  simple  reversals  of  gendered  images  are  not 
successful  in  subverting  stereotypes.  This  meant  that  readings  of  the  images 
are  worded  with  children,  teachers  and  parents  very  early.  This  would 
develop  reflcxinity  of  childrens  thinking  and  make  gender  readings 
conscious.  FurtJier  work  was  needed  to  examine  the  extent  of  choice  and 
images  used  in  East  European  countries. 

Deftnitions  of  good  models  of  pupils  vary  culturally  as  do  pedagogic  models 
applied  in  different  countries.  In  some  countries  children  and  staff  may  have 
to  be  taught  to  use  freedom  (Latvia).  The  metacognition  of  learning  and  the 
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work  of  Vygotsky  and  Dividoff  were  questioned  in  terms  of  their  models 
adequacy  for  dealing  with  gender.  This,  Rasanen,  explained,  treated  the 
teaching/learning  situation  as  identical  for  all  pupils  leading  to  Beyers 
suggestion  that  Angubcl  and  Nowak  focus  on  the  role  of  the  teacher  and 
language  use  may  be  a  profitable  source  for  development  of  a  common 
platform  for  inclusion  of  gender  in  social  construaion.  Work  in  Romania, 
to  develop  a  new  maths  and  science  curriculum  for  schools,  will  be  based 
on  cognitive  processes  developing  links  and  levels  of  pupils  abilities/skills 
and  abstractions. 

The  need  for  early  intervention  with  parents  and  their  influence,  to  counter 
the  gendering  of  subject  matter  prior  to  pupils  meeting  it,  was  stressed.  As 
suggestions,  out  of  schools  activities,  a  possible  network  for  science  centers, 
early  work  in  science  starting  from  everyday  experiences  with  curriculum 
changes  for  science  particularly  were  stressed.  A  reminder  that  a  theory  of 
decision  making  was  still  needed  closed  the  session. 

Deborah  Trayhurn 
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Papcrsasion  1.5 
ACCESS  TO  ENGINEERING  EDUCATION 


ERIC 


Erik  Andreasen 

A  neu/fy  formed  integrating  eJucation 
Angela  Srivasuva 

Gender  and  science  and  technology  1992 
Joan  Wolffensperger 
Gender  issues  in  masters  programs 
Hanna  Ziajka,  Eugenia  Malewska 

Vocational  and  technical  education  in  Poland  with  particular  stress  on  agricultural  schools 

The  papers  were  presented  and  discussion  followed.  The  group  was  divided 
into  groups  of  three  people.  Each  group  discussed  the  papers  and  then  fed 
back  their  questions  and  observations  to  the  whole  group  in  a  plenary 
session. 

There  was  some  discussion  about  Hanna  Ziajka  and  Eugenia  Malcwska's 
paper  concerning  first  of  all  the  question  as  to  whether  it  was  necessary  to 
run  programmes  aimed  at  increasing  the  number  of  women  in  agriculture. 
Hanna  a^ed  that  there  was  no  need  ibr  any  special  strategies.  It  emerged 
from  discussion  that  approximately  50%  of  university  and  15%  to  20%  of 
technical  university  staff  were  women  in  Poland.  Technical  universities  are 
more  related  to  engineering  and  industry  specific  disciplines  and  universities 
are  much  older  institutions  dealing  originally  with  humanities.  Hanna 
Ziajka  argued  that  the  aims  of  males  and  females  differed  in  relation  to 
^unily  considerations.  There  was  some  debate  about  the  nature  of  work;  in 
particular  what  constituted  a  hard  job. 

It  was  said  that  in  The  Netherlands  in  the  past  it  were  the  daughters  of 
farmers  that  entered  agricultural  education.  Discussion  developed  on  the 
subject  of  women  in  agricultural  society  and  argued  that  the  situation  had 
changed  somewhat  in  recent  times.  Data  gathered  in  The  Netherlands 
indicated  that  women  were  in  much  higher  proportions  in  certain  branches 
of  agricultural  science,  exceeding  the  proportion  of  males.  Examples 
included  food  science  and  environmental  technology. 
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In  Poland  it  was  stated  that  lecently  competition  had  been  introduced  in 
the  selection  of  students  for  agricultural  courses.  The  female  candidates  did 
consistently  better.  It  was  suggested  that  they  were  more  highly  motivated. 
Research  into  how  much  time  boys  and  girls  spend  on  homework  indicated 
that  in  The  Netherlands  males  and  females  devoted  equal  time  to  their 
homework  but  that  this  was  the  lowest  in  the  European  countries  studied. 

There  was  discussion  relating  to  Angela  Srivastava's  paper  about  access 
programmes  and  their  part  in  reducing  barriers  to  women  in  higher 
education.  The  need  for  equal  opportunities  policies,  monitoring  and 
research  was  discussed.  The  role  and  percentage  of  male  staff  in  the  context 
of  masculine  culture  was  raised  but  not  developed. 

A  question  was  raised  concerning  the  course  referred  to  by  Erik  Andreasen 
for  Export  Engineers.  He  explained  that  the  women  on  this  course  had  to 
contend  with  the  "nick  name'  of  Escort  Girls.  This  was  seen  as  an 
undermining  devise  used  by  men  on  traditional  engineering  courses. 
Academics  also  contributed  to  this  by  putting  forward  the  argument  that 
the  course  was  a  bit  of  everything  with  a  superficial  view  of  engineering. 
First  destination  statistics  showed  that  the  positions  and  salaries  of  graduates 
from  this  course  were  at  least  as  high  if  not  higher  than  those  graduating 
from  traditional  engineering  courses.  There  was  general  agreement  that 
supportive  fathers  and  background  were  important  factors  with  respect  to 
women  entering  engineering. 

It  was  asked:  Do  we  need  to  greatly  change  traditional  engineering 
curriculum  or  do  we  create  new  courses  to  increase  the  proportion  of 
women  in  engineering  and  technology  based  industries.  Some  argued 
strongly  that  it  was  teaching  methods  and  subjects  in  the  curriculum  that 
needed  to  be  changed  and  not  the  development  of  new  courses.  It  was  seen 
as  necessary  to  train  good  teachers  and  focus  on  the  use  of  feed-back  from 
students.  It  was  said  that  it  was  no  good  "to  add  more  women  and  stir"  as 
this  would  not  challenge  the  dominant  masculine  culture.  It  was  generally 
agreed  that  the  demographic  problem  was  currently  obscured  by  the 
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recession  in  the  West  but  that  in  the  future  this  fiictor  would  lead  to 
pressure  for  changes  aimed  at  increasing  the  number  of  females  studying 
science  and  maths  in  schools. 

It  is  difficult  to  discuss  the  significant  points  of  similarity  and  difference 
between  so  called  Western  and  Eastern  European  countries.  It  seems  that  it 
is  necessary  to  develop  a  framework  for  analysis  if  mutual  benefits  are  to  be 
derived  from  future  GASAT  workshops. 

Andrew  Gale 
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Papersession  1.6 

ENCOURAGING  WOMEN  TO  PROFESSIONAL  EDUCATION  AND 
CAREER  DEVELOPMENT 

Jan  Harding 

Changing  images:  women's  institutes  and  science 

Anne  Randmer,  Viive  Krips 

Estonian  businesswoman  '92  -  skeuh  of  a  portrait 

Diana  Thompson  . 

Positive  action  to  encourage  women  returners  to  fiUow  higher  education  courses  in  computing: 

A  case  study 

A  summary  of  the  three  papers  was  presented:  from  Estonia  the  training  of 
women  to  run  small  businesses,  from  the  UK,  a  project  to  prepare  mature, 
unemployed  women  (over-25  category  of  Euro  Social  Fund  [ESF])  in 
information  science  to  Higher  National  Diploma  level,  and  a  science  course 
for  Women's  Institute  [WI]  members.  This  latter  course  was  designed  to 
break  down  the  alienation  'ordinary*  women  felt  towards  science,  the  course 
could  be  used  for  a  qualification  and  a  few  women  went  on  to  enrol  in 
further  formal  courses. 

Discussion 

*  How  do  you  get  funding? 

(Diana)  It  needs  to  come  from  outside  the  universtiy.  The  ESF  funding  is 
for  two  years  only  and  then  a  further  application  has  to  be  made.  ESF 
contributes  45%  of  cost,  the  university  55%.  But  if  ESF  funding  is  not 
given  in  the  future,  the  course  will  not  run.  Women  do  not  have  to  be 
registered  unemployed  to  get  on  the  course  but  they  cannot  have  been 
employed,  for  tax  purposes,  during  the  previous  year. 
Oan)  Funding  for  the  WI  course  came  from  the  Committee  On  the  Public 
Understanding  of  Science  [COPUS].  It  was  a  one-ofF,  seeding  course  which 
is  likely  no  to  be  repeated.  The  WI  is  now  expected  to  encourage  science 
activities  in  its  regions.  COPUS  will  fund  a  seminar  for  the  science  'experts' 
in  the  regions  (those  who  havr  responded  positively  to  an  enquiry  as  to 
their  willingness  to  help  WI  groups)  to  share  ways  of  working  with  mature 
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women,  who  'reject'  sciet.cc.  Some  'Hands-on'  science/technology  centres 
are  being  encouraged  to  make  their  centres  more  women-friendly  and  to 
explore  the  possibility  of  equiping  a  mobile  unit  which  would  be  available 
to  resource  meetings  in  village  halls,  etc. 

•  WISH  buses  [WISE  -  Women  Into  Science  and  Engineering] 
Information  was  given  about  the  buses  equipcd  with  technology  units: 
pneumatics,  elearonics,  mechanics,  which  have  become  available  in  the  UK 
since  1984  (WISE  year).  Several  participants  had  visited  or  used  a  bus.  The 
idea  and  use  of  such  a  bus  was  criticized  as  follows: 

-  the  units  were  'traditional',  not  related  to  real  life  and  problem-solving, 

-  the  equipment  often  did  not  work, 

-  every  girl  would  have  perhaps  half  an  hour  in  the  bus  -  What  use  is  this? 

*  How  can  courses  for  women  go  beyond  'fim'? 

Jan  described  how  she  used  the  unit  'Wash'n'Wcar'.  Small  experiments  were 
made  with  water;  e.g.: 

-  Comparing  the  sizes  of  drips  from  an  eye-drops  tube.  Pure  water  makes 
larger  drops  than  water-with-detergent.  Why? 

-  When  powder  is  shaken  on  a  dish  of  water  (just  to  show  up  the  surface) 
and  a  tiny  amount  of  detergent  touched  into  the  centre,  the  powder 
shoots  to  the  sides.  Why? 

-  Why  can't  you  blow  bubbles  with  only  water?  Detergent  and  water  maVe 
bubbles.  How  is  water  held  '^ogether? 

From  thinking  about  these  and  other  simple  experiments  we  make  guesses 
about  the  structure  of  water.  This  can  lead  to  simple  structure  of  the  atoms 
of  hydrsogen  and  oxygen. 
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Papcrsession  II.7 

VALUES  AND  EMPLOYMENT  IN  ENGINEERING  IN  EAST  AND 
WEST  EUROPE 


Ruth  Carter.  Gill  Kiricup 

do  we  sHU  have  so  few  women  engineers  in  Europe  and  the  USA! 
Ludmila  Gurjeva 

Social-economic  position  of  women  of  Siberia  during  the  crisis 
Vitalina  Koval 

The  impact  of  new  technology  on  men  and  women 

The  following  issues  were  suggested  as  arising  from  the  three  papers: 

1.  Comparability  of  the  title  'engineer'  and  its  social  status  East/West. 

2.  The  role  of  the  military  in  technology  and  as  a  driving  force  in 
industry.  Visible  in  the  East,  pervasive  but  invisible  in  the  West.  The 
connection  between  militarism  -  technology  -  masculinity. 

3.  Values  -  female,  feminist  values/male  values.  Women's  values  are  not 
necessarily  feminist  values. 

4.  Protective  legislation  for  women  in  employment:  is  it  helpful,  what  is 
its  effect  on  the  status  of  women/their  wellbeing/their  children? 

5.  Strategics  for  support  for  domestic  work  and  childcare. 

6.  Demands  on  the  system/state/structures/individual  men. 

The  majority  of  the  discussion  dealt  with  protective  employment  legislation 
and  its  impact  and  legislation  in  the  East  for  flexible  working  for  women. 
Historical  comparisons  were  made  with  19th  century  legislation  about 
women's  work  in  West.  The  dreadfully  hard,  physically  demanding,  work 
with  long  hours  that  many  Russian  women  must  still  carry  out,  was 
compared  with  the  variety  of  choices,  in  theory,  open  to  women  in  the 
West. 

Common  feminist  values  were  felt  to  exist  and  to  form  a  possible  basis  in 
the  East  and  the  West  for  redirecting  technology  towards  'humanist' 
objectives  rather  than  militaristic  ones. 
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Papcrsession  II. 8 

RESTRICTIONS  AND  STRATEGIES  IN  CAREER  DEVELOPMENT 

Marja  Brand 

"Sjhhhhh  Mommy  is  reading"  or  Work  and  family  issues  affect  us  all 
Sonja  Hall,  Debo>ah  Trayhum 

Views  of  women  managers  working  in  the  U.K  petroleum  industry 
Valentina  Zlenko 

Women's  status  in  the  Ukraine:  employment,  training,  education,  career  development 

Sonja  Hall  raised  three  questions  from  her  paper: 

What  can  be  done  to  tackle  gender-powered  work  relations? 

What  must  organizations  have  to  help  women  enter  senior  positions? 

Do  ?-only  networks  help  women  aiming  at  senior  management? 

The  Ukraine  has  been  an  independent  state  since  July  1991.  The  economy 
is  in  deep  crisis  -  hi^  inflation  and  unemployment.  There  are  20  piDlitical 
parties.  The  Republican  parties  do  see  a  solution  to  unemployment  by 
encouraging  9  to  return  to  their  homes. 

The  most  important  for  young  people  is  not  education  but  how  to  earn 
high  salaries,  teaching  salaries  are  low  (less  than  bus  drivers).  Some  girls  arc 
even  turning  to  prostitution  (which  is  now  permitted)  to  earn  good  salaries. 
Over  ten  million  ?  engage  in  some  form  of  economic  activity,  but  80  %  is 
unemployed.  61%  of  the  9  have  higher  specialist  education.  But  only  3% 
had  undergone  special  insetvicc  training  because  this  doesn't  often  improve 
employment  position  and  because  of  lack  of  time  due  to  responsibilities  at 
home. 

9  are  continual  to  be  victimized  in  economic  and  polictical  spheres.  It  is  not 
seen  as  appropriate  for  9  to  be  in  these  spheres.  Now  there  arc  some  new 
openings  for  9  in  small  businesses  e.g.  banking. 

Recently  an  Ukrainian  Centre  of  9's  Studies  has  been  created  but  it  has  no 
funding.  There  is  only  one  government  department  concerned  with  9's 
issues,  but  this  is  in  the  Department  of  Sociology.  A  commission  in  the 
parliament  has  a  bureau  for  women  and  children  but  this  is  led  by  a  man! 
There  are  only  12  9  in  parliament. 

U  -j  t'^ 
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9 -only  networks 

Discussion  about  the  value  of  «-only  networb  is  only  useful  if  these 
networks  are  well  organized. 

Since  1990  women  in  Romania  have  been  confronted  with  three  diings: 

1 .  Attitudes  against  ? . 

2.  Model  of  Romanian  *  in  pariiament,  some  had  poor  reputations. 

3.  ?  voted  for  the  former  president.  Men  considered  that  this  was  due  to 
hormonal  influences.  The  former  president  was  often  on  TV  and  was 
good  looking. 

So  now  we  can  see  the  reaction  against  die  promotion  of  *,  because  in  the 
recent  past  die  wrong  «  were  promoted.  Women  accept  this,  -interested  in 
going  back  into  traditional  women's  activities-  prostitutes,  models. 
If  *  get  high  positions,  ohter  women  are  suspicious  of  the  relationship  with 
her  boss.  Lots  are  to  be  gained  by  international  co-operation  between 
women's  movements. 

A  question  was  asked  about  sidelining  of  «  within  companies  and  how  to 
avoid  diis.  Opportunity  2000  (a  UK  initiative)  was  introduced  and  the 
virtues  of  monitoring  which  categories  of  jobs  women  filled  and  setting 
targets  for  the  future.  There  is  a  tension  between  the  economic  recession 
and  utilizing  women's  skills. 

The  difficulty  of  taking  time  out  to  have  children  particularly  for  women 
on  short  term  contracts  was  discussed;  the  model  of  career  development  is  a 
male  one. 

A  new  strategy  has  been  tried  with  some  success  in  UK  by  argueing  that 

research  projects  will  be  in  jeopardy  if  key  *  researchers  take  time  out  to 

have  children  so  projects  are  not  completed  on  time. 

Does  levelling  of  managament  structures  (either  through  introduction  of 

new  technology  or  devolution  of  budgets)  make  lives  easier  for  *?  If  it 

means  working  with  a  small  team  so  diat  if  one  person  does  not  take  all 

(her)  heavy  burden,  close  colleagues  have  to  do  extra.  Devolution  produces 

high  accountability  but  lack  of  overall  (financial)  control. 

Some  survival  manuals  for  careers  in  education,  management  and  industry 

for  ?  have  been  produced. 
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Papersession  II.9 
WORK  AND  FAMILY:  HAVING  IT  ALL 


Gisda  Notz 

Womtn  want  both:  job  and  family 
Olga  PUvkovi 

Women's  employment  in  creation  of  labour  market  in  Czechoslovakia 
Els  Veenis,  Anja  van  <len  Einden 

The  limitations  to  the  support  for  working  mothers  and  caring  fathers 

After  introducing  the  authors  each  of  them  summarized  the  main  points  of 
their  papers.  Conclusion  after  the  short  paper  presentation  was  that  in  spite 
of  differences  a  clear  picture  appears:  it  is  a  struggle  -  and  more  so  for 
mothers  than  for  fathers  -  to  combine  work  and  family. 

The  first  question  raised  in  the  discussion  concerned  the  social  class  of 
research  groups  since  -  as  was  pointed  out  -  child  care  problems  may  be 
solved  with  money,  for  example  by  employing  a  nanny.  This  solution  had 
not  been  encountered  in  any  of  the  studies. 

Another  question  concerned  the  provision  of  child  care  facilities  by  the 
state.  The  picture  seems  to  be  that  in  Western  Europe,  excluding 
Scandinavia,  women's  participation  in  the  labour  market  is  relatively  low, 
and  so  is  the  provision  of  child  care  facilities.  In  Eastern  Europe  before 
1989  all  women  were  working  fiiU  time  and  sufficient  child  care  facilities 
were  provided.  These  facilities  are  now  disappearing,  thereby  creating 
problems  for  women  since  they  want  to  remain  in  the  labour  market  on  full 
time.  It  was  mentioned  that  if  women  do  have  a  job  and  do  earn  money 
they  can  set  up  private  child  care  facilities  themselves,  they  do  not  need  to 
rely  on  the  state  for  assistance. 

It  was  stressed  that  it  is  important  that  women  have  a  fihjiific  of  whether  to 
work  full  time,  part  time  or  be  a  housewife/mother.  This  choice,  however, 
must  be  a  real  choice,  by  ensuring  the  existence  of  sufficient  child  care 
facilities,  since  it  is  very  difficult  to  re-enter  the  labour  market  after  having 
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opted  for  the  housewife/morher  solution  for  a  period  of  time.  It  was 
pointed  out  that  a  part  time  job  -  a  strategy  often  encountered  in 
Scandinavia  -  docs  make  the  woman  economically  dependent  upon  her 
husband's  income. 

A  statement  was  made  that  when  the  labour  market  needs  women  child  care 
facilities  will  be  provided  but  when  the  women  are  not  needed  any  more, 
dominant  ideology  will  be  strongly  in  favour  of  motherhood.  In  a  reaction 
to  this  statement  it  was  said  that  motherhood  is  more  than  ideology  -  it  also 
concerns  quality  of  human  life,  and  is  deeply  embodied  in  women,  whereas 
fatherhood  is  a  social  structure. 

In  conclusion  it  was  said  that  the  situation  has  to  change  both  in  family  life 
and  in  working  life  in  order  to  reduce  women's  struggle  for  combining 
work  and  family. 

Mona  Dahms 
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Papersession  III.  10 
RESEARCH  METHODOLOGY 


Andrew  Gale 

Women  into  construction:  relfictiom  on  findings  and  recommemhtions  of  two  recent 
evaluation  exercises  on  experimental  insight  courses  fi>r  school  students  in  Britain 
Tamara  Sivertseva 

The  role  of  the  family  in  the  life  ofmuslim  women  in  Russia 
N.M.  Sretenova 

Some  reflections  on  the  feminist  paradigma  concerning  gender  and  science 
The  three  papers  presented  were  very  diverse. 

Discussion  began  by  considering  whether  there  could  be  a  'language'  of 
feminist  research.  However,  awareness  of  cultural  differences  in  concepts  was 
thought  to  make  a  common  feminist  language  difficult  to  attain.  The 
danger  that  linking  feminist  research  to  qualitative  (subjective)  techniques 
rather  than  quantitative  (objective)  techniques,  could  reproduce  the  very 
stereotypes  and  disadvantages  that  it  was  trying  to  address  was  painted  out. 
Discourse  shouldn't  be  divorced  from  practical  effects. 

Eastern  or  oriental  philosophy  was  not  the  answer,  being  male  dominated  in 
practice.  Post  modernism,  and  deconstructing  conscious  reality  was 
suggested  as  a  method,  but  was  not  generally  accepted. 

It  was  suggested  that  males  could  be  involved  in  feminist  research,  as  long 
as  they  were  limited  in  number. 

There  was  much  discussion  about  dichotomies:  male/female, 
quantitative/qualitative,  local/universal,  western/oriental:  these  dichotomies 
often  needed  to  be  overcome. 

There  was  no  general  conclusion  about  a  paradigm  of  research,  other  than 
that  several  contributors  suggested  using  a  variety  of  methods. 

Alan  Durndell 
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Papersession  III.  11 
EVALUATION  OF  INTERVENTION  STRATEGIES 

Karin  Beyer 

Project  organized  university  studies  in  science:  gender,  metacognition  and  quality  of  learning 
Ilja  Motcier 

Technology  assessment  and  women's  studies:  where  do  they  meet? 

Suzanne  Wilkinson 

Giving  girls  a  taste  of  technology 

Karin  described  the  project-based  courses  at  Roskilde  University  and  the 
effect  of  learning  in  this  way  on  students,  teachers  and  the  curriculum. 
Gender  perspectives  overlay  the  project  courses.  There  has  been  an  increase 
in  the  numbers  of  students  on  project  courses  and  also  those  involving 
physics  and  maths.  Project  courses  focus  particularly  on  students  having 
responsibility  for  their  own  learning  and  this  has  been  a  very  successful 
pedagogy,  "Ownership  breeds  success". 

Ilja  outlined  the  nature  of  technology  assessment  [TA]  and  the  research 
areas,  that  the  TA-unit  in  which  she  works  has  examined.  She  sees 
commonalities  between  discussions  about  the  integration  of  TA  into  the 
mainstream  issues  and  the  earlier  discussions  about  the  integration  of 
women's  studies  into  various  areas  of  the  curriculum. 
Suzanne  described  the  four  day  taster  course  in  technology  at  Oxford  Poly. 
The  evaluation  of  the  course  showed  a  great  lack  of  information  from  girls 
about  technology  and  careers  open  to  them.  There  was  an  increase  of  40% 
in  those  who  would  be  interested  in  a  technological  career  after  the  taster 
course. 

K.  Beyer's  paper 

Roskilde  University  has  a  reputation  for  project  work,  so  the  students  are 
self-selective,  they  perhaps  are  less  conventional  already. 
However,  its  more  difficult  to  teach  the  conceptual  structure  of  science  and 
technology  through  project  work,  so  half  of  the  time  is  devoted  to  courses 
which  teach  the  content.  But  work  on  the  project  may  then  give  students  a 
deeper  understanding  of  the  content  areas. 

'  GJ7 
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I.  Motticr't  paper 

Is  the  best  strat^  integration  of  women's  studies  into  all  areas,  or  separate 
areas?  A  strat^  that  does  both  is  preferable. 
There  is  a  great  deal  of  interest  in  TA  from  engineers,  as  they  see 
advantages  to  society,  but  its  not  considered  important  to  consider  gender  as 
well.  Although  we  have  enough  knowledge  to  integrate  gender  issues  with 
TA  etc.  how  do  we  get  the  power  to  do  so  with  so  many  players  in  the 
game,  particularly  when  bidding  for  funds  for  EEC  projects.  It  is  therefore 
imponant  to  ensure  that  men  also  work  towards  the  goals  that  women  aim 
at. 

S.  Wilkinson's  paper 

The  three  technical  universities  in  The  Netherlands  have  been  running  two 
day  residential  technology  taster  courses  for  the  past  eight  years.  The  ages  of 
girls  who  come  to  these  courses  are  15-18  yrs.  It  is  very  difficult  to  find 
good  projects  that  give  a  general  cross  Acuity  view  of  technology.  In  the 
first  few  years  the  impression  was  that  the  number  of  girls  was  increasing, 
but  now  it  seems  to  be  decreasing. 

About  the  four  day  taster  course  at  the  Oxford  Poly:  Often  the  cost  of 
running  these  courses  is  hidden,  e.g.  staff  time  is  not  fully  costed. 
In  Sweden,  such  courses  have  been  run  since  1976.  They  found  that  the 
courses  tended  to  be  too  superficial  -  students  need  a  lot  of  follow  up.  Costs 
were  reduced  by  getting  present  students  to  host  the  'taster'  students  and 
provide  accommodation  for  them.  Numbers  of  students  did  slowly  increase 
around  this  time,  but  other  (actors  may  also  have  had  an  effect. 
In  1982-1983  in  conjunction  with  employers'  unions,  the  120  girls 
attending  the  course  spent  one  month  in  industry.  This  initiative  was  very 
successful  and  increased  intake  of  girls  to  29%  (30%  in  mechanical 
engineering).  These  were  not  the  girls  who  had  attended  the  course  -the 
initiative  created  a  positive  atmosphere  for  the  university  which  encouraged 
other  girls.  After  a  few  years  the  funding  ran  out  and  the  girls  also  needed 
wages  for  the  one  month  industrial  placements.  The  moment  the  initiative 
ceased,  the  numbers  of  girls  dropped. 

COB 
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Papcrscssion  IV.  12 
CHALLENGE  AND  PERSPECTIVES  OF  EUROPEAN 
PROJECTS 


Gender  issues  within  the  ECS  COMETT  programme  and  the  influence  of  the  WITEC 
Tatyana  Izhevska 

Academic  careers  of  women  in  Ukraine 
Jan  Raat 

Gender  and  technology  education  in  Europe 


No  report  received. 


O  .  Proceedings  GASAT 


G03 


page  159 


The  Netherlands  1992 


•      Workshop  1 
SCHOOLCAREER  COUNSELING 


Workshopleader:  Anja  van  Vlerken  NVBI 


No  report  received. 
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Workshop  2  and  Workshop  7 
TALE  OF O 


Workshopleader:  Helen  Hootsmans 

The  tale  of  O  is  an  audiovisual  presentation  based  on  the  book  'Men  and 
Women  of  the  Corporation*  of  Dr.  Rosabeth  Moss  Kanter.  It  deals  with  the 
problem  of  being  different  in  a  group.  The  problem  of  one  or  a  few  O's  in 
a  group  of  X's.  Being  different  refers  to  race,  scxe,  age,  religion,  language, 
function,  weight  or  length.  Essential  is  that  you  are  in  a  minority  position. 
After  viewing  the  audiovisual  we  discussed  about  feeling  an  O  with  the  help 
of  some  questions. 
When  did  you  (eel  an  O? 

In  politics  with  all  males.  In  my  family,  they  are  not  as  educated  as  I  am. 
As  a  (male)  student  with  a  different  point  of  view.  When  I  have  to  contact 
authorities  and  present  myself  as  a  feminist.  As  a  young  researcher. 
When  do  you  fed  an  X? 

At  special  weekends  with  my  dose  friends.  At  conferences  like  this.  Aboard 

of  a  plane.  With  my  sisters. 

Can  you  be  recognized  as  an  X  or  O? 

Depends  entirely  on  the  situation  and  how  you  feel  about  it. 

Is  being  an  O  an  advantage  or  disadvantage? 

They  tell  you  things  they  wouldn't  tell  you  if  you  were  an  X.  More  contacts 
because  everybody  talks  to  someone  special. 

You  get  a  chance  to  give  your  opinion.  Sometimes  you  want  to  be  in  the 
spotlight  and  when  you  withdraw  from  it  you  regret  it.  Yet  being  in  the 
spotlight  can  bring  lots  of  pressure. 
Is  it  ever  possible  to  be  exclusively  Oi 

Aren't  we  all  both  X  and  O?  Isn't  O-ness  just  an  attribute  of  difference  and 

it  changes  depending  on  the  context  and  the  content?  When  the  difference 

is  significant  then  you  feel  like  an  O. 

Who  is  making  the  decision  whether  you  are  an  O? 

It  is  important  that  you  are  aware  of  your  own  situation  and  the  way  you 

think  about  yourself 

Cii 
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Workshop  3 

PROJECrWORK  IN  HIGHER  EDUCATION: 
ENGINEERING  AND  SCIENCE 


Workshopleaders:  Karin  Beyer  and  Anette  Kolmos 

The  aim  of  the  workshop  was  to  share  with  the  participants  some 
experiences  of  projectwork.  The  organizers  are  teachers  and  researchers  at 
technical  or  science  departments  at  Aalboi^  University  (AK)  and  Roskilde 
University  (KB).  Both  universities  offer  programmes/studies  which  are 
problem  oriented  and  project-organized  although  they  differ  somewhat  in 
the  subject-area  covered  and  in  the  applied  procedures. 

At  the  start  of  the  workshop,  Anette  Kolmos  gave  an  introduction  to  set  the 
scene.  The  participants  had  to  imagine  themselves  as  first  year  students  at 
Aalboi^  University.  They  were  then  divided  into  projectgroups  and  asked  to 
discuss  possible  problems  related  to  a  given  theme  and  topic,  to  decide  on 
the  methods  or  procedures  to  focus  down  the  problem-area  to  a 
reasonable  problem  for  the  projectwork  to  foUow.The  groups  were  also 
asked  what  courses  they  would  like  or  have  set  up  to  support  their  project- 
work. 

The  groups  were  given  20  minutes  before  they  had  to  report  their  ideas, 
plans  and  wishes  to  the  teachers  at  a  plenary  session.  A  general  diccussion  of 
various  aspects  and  difficulties  of  project  organized  teaching  and  learning 
followed.  The  workshop  went  on  for  about  1  1/4  hour  and  there  was  no 
time  for  the  planned  more  systematic  summing  up  of  the  principles,  the 
aims  and  possible  procedures  of  project-organized  university  studies.  Still  the 
participants  seem  to  have  had  a  good  and  interactive  experience. 

Karin  Beyer 
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Workshop  5 

INCREASING  THE  INTEREST  OF  WOMEN  FOR  EXACT  AND 
TECHNICAL  COURSES  AND  STUDIES 


Workshopleadets:  Ria  Hermanussen  and  joke  van  Heugten 

Which  intervention  projects  aiming  at  more  women  going  into  technical 
studies  and  careers,  are  best  used?  In  the  workshop  this  question  was 
discussed  using  four  theses  about  girls/women  and  science  and  technology. 

The  first  two  theses  were  about  which  factors  (e.g.  curriculum  change, 
teaching  methods,  single  sex  classes,  etc.)  are  best  used  for  interventions  and 
at  which  point  in  the  life-school-cycle? 

It  was  generally  agreed  that  each  intervention  is  a  good  one  if  it  meets  the 
following  conditions: 

-  there  are  as  many  aaors  as  possible  involved:  teachers,  parents, 
peers,  even  employers 

-  the  intervention  is  sustained:  it  docs  not  take  place  at  just  one 
moment  in  time,  but  it  is  continued. 

There  was  little  support  for  single  sex  schools,  because  it  may  result  in  a 
better  achievement  for  girls  in  science  and  technology,  but  girls  get  into 
trouble  socially.  Apart  from  that  it  would  make  boys  in  single  sex  classes 
rather  sexist.  Seperate  classes  for  girls  and  boys  for  a  few  subjects  (e.g. 
physics  and  maths)  is  a  good  idea  though.  Someone  remarked  all-girl  classes 
are  good  for  teachers  too,  because  they  learn  to  pay  attention  to  girls' 
responses,  while  in  mixed  classes  they  are  often  geared  at  boys'  responses. 
About  interventions  at  secundary  school  in  the  a^c  group  14-18  years  it  was 
said:  'intervention  is  never  too  early,  but  also  never  too  late.' 
Further  remarks  were  about  the  difficult  age  of  adolescence  for  girls:  if  the 
age  in  which  one  has  to  choose  subjects  in  secundary  school  is  about  14/13 
years  (like  in  The  Netherlands)  girls  drop  out  of  science.  Later  on  they 
cannot  choose  a  technical  study  because  of  the  too  high  trcsholds  that 
universities  of  technology  build  for  their  incoming  students.  For  example  in 
The  Netherlands  physics  and  mathematics  B  (i.e.  science  oriented  maths) 


ERIC 


Proceedings  GASAT 


page  164 


The  Netherlands  1992 


are  required  for  entrance  a:  a  university  of  technology. 

The  last  these  (the  third  one  we  missed  because  of  lack  of  time)  posed  the 
question:  can  a  technical  study  and  a  technical  profession  be  attractive  for 
girls  too? 

If  the  relation  between  humans  and  the  technical  side  is  made  visible,  if  it  is 
clear  that  technology  is  made  by  people  and  for  people,  than  it  will  be  more 
attractive  for  girls.  For  example  in  Sweden  there  are  27%  girls  at  technical 
universities  and  they  are  most  in  studies  that  are  important  for  women  and 
society,  such  as  environmental  studies. 

It  is  different  in  East  European  countries:  in  Romania  there  are  no  sex 
differences  in  learning  styles  or  results,  as  many  girls  as  boys  study 
technology:  women  are  as  able  in  abstract  studies.  Maybe  it  is  b  ;cause  there 
are  strong  economic  incentives  for  women  too  to  study  technology  or  to 
work  in  a  technical  field. 

Joke  van  Heugten 
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Workshop  6 

DEVELOPMENTS  IN  THE  ENGINEERING  PROFESSION: 
ADVANTAGE  OR  DISADVANTAGE  FOR  FEMALE  ENGINEERS? 


Workshoplcader:  Hanncke  de  Bruin-Scheepens 

The  discussion  in  our  group  horh  started  and  closed  with  debate  about  the 
image  of  the  engineering  profession.  Functions  in  engineering  are  heavily 
stereotyped  as  demanding  and  masculine,  and  we  discussed  extensively  the 
'ideology'  around  these  professions. 

Since  some  members  of  the  group  came  from  Eastern  Europe,  we  spend 
quite  some  time  listening  to  information  about  the  position  of  female 
engineers  in  this  part  of  the  world. 

Though  the  prepared  statements  were  not  really  used  as  an  outline  to 
discussion,  there  was  a  lively  conversation  going  on  for  more  than  one  and 
a  half  hour.  In  short  we  present  some  topics  and  conclusions. 

1.  Image  of  the  proCestion 

As  we  mentioned  before,  the  engineering  profession  in  general  is  seen  as 
very  demanding:  it  is  not  regarded  to  be  a  9  to  5  job.  However,  we  should 
keep  in  mind  there  are  other  professions  -that  seem  to  attract  more  women- 
in  which  the  time  demands  are  as  uncertain,  like  for  instance  medicine. 
Especially  for  women  it  turns  out  to  be  difficult  to  combine  the  tasks  of  an 
engineer  with  other  responsibilities.  Women  that  work  in  engineering 
professions  are  often  in  an  isolated  position.  That  is  why  it  is  very  difficult 
for  women  to  obtain  the  'credits'  needed  to  realize  changes  in  the  profes- 
sional environment  in  order  to  ensure  a  better  combination  of  activities. 
Being  the  only  woman  'on  the  floor'  could  have  both  advantages  and 
disadvantages,  mostly  the  lattc  outnumber  the  first. 

2.  Lcuoiu  from  Eastern  Europe 

Most  Eastern  European  countries  have  a  higher  percentage  of  female 
engineers  than  is  common  in  the  West.  In  Russia  for  instance,  58%  of  all 
engineers  is  female,  just  like  51%  of  all  physics  students  at  university. 
A  reasonable  explanation  for  this  is  given  by  the  fact  that  all  Russian  pupils 
must  attain  the  same  program  at  school  during  1 1  years,  this  program 
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contains  relatively  much  mathematics,  physics  and  chemistry.  During  this 

period  there  are  three  exams  on  all  courses  for  all  pupils;  it  turns  out  that 

female  pupils  are  even  slightly  more  successful  than  boys. 

The  compulsary  character  of  this  program  with  a  large  beta-oriented  part, 

apparently  makes  an  exact  and  technical  advanced  education  for  females 

much  more  accessible.  It  is  said  that  the  age  at  which  kids  get  interested  in 

science  and  technology  is  different  for  boys  and  girls:  boys  start  at  the  age 

of  12  or  13,  while  it  takes  till  the  age  of  15  or  16  for  girls. 

According  to  the  East  European  women,  the  entrance  of  girls  into  technical 

and  scientific  education  and  professions,  affected  the  prestige  and  salary  of 

these  'male  professions'  in  a  negative  way. 

Furthermore,  the  large  percentage  of  female  engineers  does  not  ensure  them 
a  stable  position  in  the  labourmarket.  In  time  of  economic  depression  (as  is 
the  situation  in  all  Eastern  European  countries),  experienced  female 
engineers  get  as  often  unemployed  as  less  educated  women  (in  Russia  80% 
of  all  unemployed  is  female). 

The  implementation  of  new  technologies  did  not  help  female  engineers  to 
get  a  better  position.  Frequently  women  are  excluded  from  training  and 
retraining  courses  (partly  because  of  their  obligations  at  home).  The  result  is 
that  nowadays  often  male  managers  are  appointed  to  decision-making 
positions,  even  to  positions  that  were  held  by  females  before.  When  there  is 
a  need  for  newly  developed  technology  in  industrial  corporations,  even 
female  engineers  in  management  positions,  hire  young  male  specialists  to 
help  them.  Somehow  even  women  theirselves  are  systematically 
underestimating  the  capacities  of  other  women. 
3<  Some  conclusions 

*  Compulsary  courses  in  physics  and  maths  to  all  pupils  up  to  the  age  of  16 
seem  advisable. 

*  Technical  innovations  work  out  badly  for  female  engineers  in  countries 
where  they  are  already  extra  burdened  by  heavy  family  tasks.  Innovation 
in  itself  is  certainly  no  guarantee  for  better  chances  for  female  engineers. 

*  In  times  of  economic  depression  even  well  educ  'ed  and  experienced 
female  engine-irs  get  as  easily  unemployed  as  other  women. 

GIG 
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Workshop  9 

HOUSE  OF  THE  FUTURE;  A  HOUSE  TO  LIVE  IN? 


Workshopleaders:  Annemarie  v.d.  Vusse  and  Marjon  Menten 

After  a  description  of  the  house  of  the  ftiture  by  Annemarie  and  Marjon 
and  a  lot  of  critical  notes  everyone  started  to  chink  about  their  own  ideal 
houses  in  four  groups. 
Assignment: 

What  kind  of  criteria  do  you  have  for  an  ideal  home?  Take  inr  account  the 
way  people  aaually  live  in  your  country.  Write  down,  discuss,  make  a 
picture  etc. 

The  four  groups  wrote  down  their  criteria: 
I 

Square  rooms,  safe,  you  don't  have  to  dean  it,  warm,  dry,  niu.  to  live  in, 
big/a  lot  of  space,  garden,  sound  proof  (inside/outside),  it  has  to  save  energy 
and  should  have:  washer/dryer,  stove/oven,  refrigerator,  freezer,  personal 
computer  with  games,  radio,  compact  disc  player  +  good  mu;=ic,  all  working 
with  solar/wind  energy. 


Flexibility:  different  lifest)4cs,  OK  for  young  and  old,  variety. 
No  more  technology  than  necessary  and  which  is  useftil,  no  more  control 
than  necessary,  enough  room  for  both  co-operation  and  privacy,  no  animals 
and  no  smoking. 


Safe  place,  personal  unique  crazy  things,  place  to  be  creative,  library, 
efficient  household  equipment,  on  the  ocean  coast  and  Irish  wolfhound 


Fresh  air,  privacy,  silence,  possibility  for  pets,  making  music/place  for 
iiistruments  without  disturbing  others,  trees/environment/neighbours, 
cosytiess/cosy  atmosphere,  not  outward  orientated  but  inward  orientated  and 
what  about  the  church  of  the  future? 


II 


III 


space. 
IV 
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Workshop  10 
KEY  ISSUES  FOR  INTERDISCIPUNARY 
WOMEN'S  STUDIES  COURSES 


Workshoplcader:  Gill  Kirkup 

The  workshop  examined  in  some  detail  the  Open  University  (UK)  course 
Issues  in  Women's  Studies.  This  is  a  multi-media  distance  education  course 
with  almost  one  fifth  of  the  course  dealing  with  issues  of  gender,  science 
and  technology. 

We  discussed  the  problem  of  introducing  theoretical  writers  such  as  Fox 
Keller  and  Harding  to  interdisciplinary  students  on  an  introductory 
women's  studies  course,  the  importance  of  introducing  students  to  these 
writers  in  a  way  and  at  a  point  in  a  course  which  makes  them  accessible. 
We  discussed  the  importance  of  beginning  with  issues  that  concern 
women  -  e.g.  domesic  technology  or  ecology  and  working  into  the 
theoretical.  We  talked  about  how  most  of  us  had  been  working  hard  to 
introduce  issues  from  the  Third  World,  and  non-white  women,  we  must 
now  work  equally  hard  to  introduce  issues  form  Eastern  Europe. 

Gill  Kirkup 
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ITEM 


Workshoplcader:  Els  LoefF 

The  objeaivcs  of  Integration  of  Technology  Emancipation  and 
Management  [ITEM]  are  to  increase  the  number  of  highly  qualified  women 
in  technology  management  and  intermediary  professions  and  to  improve 
their  career  prospects. 
The  three  main  activities  are: 

-  (re)training  projects 

-  courses 

-  research  and  advice 

In  the  workshop  we  looked  at  how  to  introduce  innovations  along  the  lines 
of  a  quality  system.  That  includes  finacial  aspects,  time  man;^emeni., 
organizational  aspects,  quality  assurance  and  information  management. 


CID 
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EVERY  DAY  TECHNOLOGY  AS  A  TOOL  FOR  CHANGING 
ATTITUDES  AND  CREATING  SELF-CONFIDENCE 


Workshopleaders:  AnnMarie  Israelsson  and  Lo  Fisher  Teknikens  Hus 

The  workshop  began  with  a  brief  presentation  of  how  the  Teknikens  Hus  is 
structured  and  operated  to  develop  understanding  of  how  technology  works 
and  some  of  the  science  involved.  It  starts  from  'real'  technology  and  moves 
towards  principles,  not  the  other,  more  traditional  move  from  principle  to 
application. 

The  local  technologies  of  the  region  are  used:  timber,  mining,  steelmaking, 
papermaking,  hydroelectric  power  and  building.  In  papermaking,  for 
example,  the  paper  is  produced  in  the  industrial  way,  not  as  in  handcrafted 
paper,  but  the  information  given  is  limited. 

Everyday  technology  is  also  used:  a  kitchen,  a  bathroom  and  a  garage  have 
been  constructed. 

Fifteen  staffmembers  are  employed,  including  5  trained  teachers.  They  work 
with  teachers,  children  and  local  council  ^vorkers  and  design  and  make  new 
exhibits. 

In  teaching  children,  close  collaboration  is  maintained  with  the  schools. 
Many  teachers  (mostly  women)  have  attended  courses,  97  %  of  the  women 
teachers  are  fearful  of  technology  at  first. 

Local  authorities  sent  their  complete  cleaning  staff  to  a  course.  Many  of 
them  have  low  education  and  poor  self-image;  a  number  of  them  has 
Finnish  as  first  language.  Many  come  reluctantly  as  they  are  sent  to  the 
Teknikens  Hus  for  development  training.  Their  course  uses  the  three  rooms 
for  hands-on  activities.  In  the  kitchen  they  fit  together  a  plug,  some  flex 
with  a  switch,  and  a  light  bulb.  They  take  to  pieces  a  watertrap  from  under 
a  basin  in  the  bathroom  and  change  the  washer  in  a  dripping  tap.  In  the 
garage  they  change  a  windscreen  wiper.  Many  exclaim  how  easy  it  is  (their 
husbands  make  it  seem  so  onerous!)  and  resolve  to  go  home  and  fix  that 
tap! 
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Discussion 

*  How  was  the  Teknikens  Hus  set  up  and  how  was  it  funded? 
Discussions  began  in  1980  and  the  Hus  was  opened  in  1988.  Funding  was 
obtained  from  local  industry  to  build  the  Hus  (on  the  university  campus  at 
Lulci  where  AnnMarie  headed  up  the  Information  Office  at  the  time).  An 
investment  fund  was  set  up  to  contribute  to  on-going  costs.  Local  councils 
made  commitments  to  contribute  and,  later,  government  grants  (temporary) 
were  obtained. 

*  What  position  is  taken  on  advertising  for  sponsoring  companies? 

No  advertising  is  accepted,  but  real  products  do  carry  their  manufacturer's 
labels. 

*  What  if  a  group  contains  a  woman  already  familiar  with  the  technology? 
She  is  asked  to  help  or  encouraged  to  work  with  an  other  exhibit,  using  a 
workbook  provided. 

*  Can  anyone  attend  a  course  and  what  does  it  cost? 

Some  occasional  courses  are  offered  for  the  public  and  the  cost  is  small  so  as 
not  to  discourage  participation.  Admission  to  the  Teknikens  Hus  is  free. 
The  public  can  use  the  workbooks. 

*  How  do  you  evaluate? 

Each  course  is  evaluated  by  informal  discussion  and  written  feedback. 
Teachers  report  on  their  classes  reactions.  A  research  programme  is  being 
designed  to  evaluate  the  cleaning  staff  course. 


1  o  -1 
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GENDER  AND  SCIENCE  AND  TECHNOLOGY  IN  EUROPE 

GESTE 


Discussionleadcr:  Monique  Volman 

Short  introduction  about  GESTE 

GESTE  stands  for  GEnder  and  Science  and  TEchnology: 

In  Sweden  the  first  initiative  was  taken,  the  aim  was  to  stay  in  touch 

between  the  GASAT  conferences. 

At  the  next  GASAT  conference  in  Australia  other  interested  people  were 
found.  At  this  moment  40  people  are  already  interested  in  the  network. 
For  a  long  time  nothing  happened,  but  this  year  the  initiative  was  renewed. 
We  got  financial  funding  from  three  Universities  in  The  Netherlands  to 
make  a  new  start  with  the  network.  The  financial  support  is  meant  for  the 
following  activities: 

*  possibility  for  structural  base 

*  investigate  who/how  many  persons  are  interested 

*  database/newsletter. 

Everyone  introduced  her/himself  shortly  and  mentioned  what  she/he 
expect  from  a  network  like  GESTE. 

Some  of  the  statements  that  were  made: 

-  a  network  helps  to  get  in  contact  with  similar  researchers, 

-  to  be  informed/to  inform  colleagues, 

-  link  in  to  international  research, 

-  interested  in  teaching  the  teachers, 

-  interested  in  an  overview  in  the  research  field, 

-  please  don't  duplicate  WITEC!, 

-  interested  in  strategies  to  get  all  the  knowledges, 

-  overview  activities/research, 

-  supplying  an  interactive  database,  not  another  newsletter, 

-  the  network  will  be  of  help  to  all  of  us. 
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With  which  ideas  we  came  up  and  where  we  discussed  about: 

It  is  clear  that  WITEC  docs  not  overlap  with  GESTE.  GESTE  will  be  more 
limited  and  will  provide  specific  information  about  research  in  certain  fields 
and  will  bring  people  in  contact  with  other  researchers  and  developments. 

A  newsletter  really  is  a  one-way  communication.  Everyone  is  really  happy  to 
get  one,  but  there  is  no  feedbadc  at  all.  So  a  newsletter  does  not  provide  a 
network.  Everyone  agrees  on  the  idea  of  an  interactive  database. 

We  discussed  quite  a  time  about  the  design  and  form  of  the  database: 
should  it  be  la^e  or  narrow,  how  is  the  accessibility,  should  it  be  polyglot, 
should  it  be  a  part  of  the  GASAT  association.  A  lot  of  questions  and  no 
ready-made  answers! 

For  Western  Europe  an  interactive  database  would  be  very  useful.  For 
Eastern  Europe  it  is  a  little  bit  more  difficult,  because  of  the  lack  of 
technology.  It  is  possible  to  send  these  countries  a  print-out  of  the  database. 


Main  thing  of  the  discussion  u  that  most  of  us  are  interested  in  the 
GESTE  network  and  do  agree  on  the  idea  of  an  interactive  database. 

Oda  Wcyers 
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POSTERPRESENTATIONS 


GESTE 

GEnder  and  Science  and  Technology  in  Europe 
Technica  10 

Primary  science  club  for  girls 

Hilde  Scholtens 
University  of  Twente 

WITEC/UETP 

Claire  Molyneux  and  Geoff  Chivers 

The  COMETT  programme  for  Women  into  Technology  in  the  European 
Community  /  University  Enterprise  Training  Partnership 

Governmental  projectgroup  Women  and  Technology 
Ans  Compaijen  (Ministry  of  Education  and  Science) 

Integration  of  Technology  Emancipation  and  Management  [ITEM] 
Els  Loeff 
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Organization  and  members 
*  *  * 
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dr.  Ilja  Mottier 
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dr.  Jan  Raat 
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drs.  Annemarie  van  de  Vusse 

drs.  Henriette  Horlings 
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dr.  Jan  Harding 

Hanne  Kock 

dr.  Ilja  Mottier 

dr.  Dimitrina  Petrova 
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AUSTRIA 

Gcrtraud  FUhrcr 
International  Council  of  Women 
Hohlweggasse  32/1/35 
A-1030  VIENNA 
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Petya  Kabakchieva 
Sofia  University 
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Engineering  College  of  Aarhus 
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Aalborg  University 
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Helene  Sorensen 

Royal  Danish  School  of  Educ.  Stud. 
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REPUBLIC 
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GERMANY 

Giscla  Notz 

Friedrich  Ebert  Stiftung 
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ITALY 

Luigia  Bosman 
University  of  Pisa 
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THAN  A  GOOD  IDEA. 


 If  you  want  to  watch  a 

football  match,  you've  got  to 
go  home  to  do  it.  But  in  the 
future  you'll  be  able  to  watch 
from  a  chair  in  an  outdoor  cafe' 
simply  by  putting  your  glasses 
on.  As  long  as  they  are  Person- 
al TV  glasses,  of  course.  All  the 


control  knobs  will  be  located 
around  your  collar,  along  with 
the  hidden  energy  supply. 

 Whether  Philips  will 

end  up  producing  this  truly 
Personal  TV  is  uncertain.  But 
we  at  Philips  are  continually 
developing  new  ideas,  technol- 


o^es  and  products  for  the 
consumer  and  business-to- 
business  markets.  Fithin  our 
business  units,  teams  of  spe- 
cialists create  the  successes  of 
the  future.  Marketing  experts. 
Technicians.  Industrial  Design- 
ere.  Financial  analysts.  Econo- 
mists. Purchasers. 

 A  company  that  in  this 

way  a^ires  to  a  position  at  the 
top  asks  a  lot  of  its  people. 
That's  why  we  only  choose  the 
best  People  with  cneatiwty, 
skill,  entrepreneurship,  team 
^irit,  inventiveness  and  a  win- 
ner's attitude. 

 If  you  want  some  more 

information  contact  Philips 
Recruitment  &  Transfers,  dr. 
J.  Pieters,  Post  Office  Box 
80003,  5600  J2  Eindhoven, 
The  Netherlands. 

WITH  YOU  -  WE'LL  MAKE  IT. 
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